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Project Overview

General

Airtech Environmental Services Inc. was contracted by Solvay Minerals, Inc. to perform
an air emission compliance test program at their facility located near Green River,
Wyoming. The objective of the test program was to demonstrate that particulate and
nitrogen oxides (NOx) emissions from the No. 4 Calciner (AQD No. 80, CA-4) are
within permit limits. Additionally, carbon monoxide (CO) and total non-methane
hydrocarbon (TNMHC) measurements were performed to show the emissions are within
the estimate provided in the permit. The associated Permit No. is CT-1347, issued
February 6, 1998. Three test runs were performed at the Calciner Stack test location for
each of the parameters listed below.

Parameters
The following parameters were determined at the CA-4 Stack:

e volumetric flow rate

o flue gas temperature

® gas moisture content

* carbon dioxide concentration

® oXygen concentration

¢ total suspended particulate concentration

¢ condensible particulate matter concentration
* nitrogen oxides concentration

e carbon monoxide concentration

¢ methane concentration

e total hydrocarbon concentration

Methodology

An isokinetic sampling train was used to determine the total suspended particulate (TSP)
and the condensible particulate (CPM) of the flue gas, using a combined EPA Method 5
and 202 sampling train. Three, 60 minute test runs were performed at the Calciner No. 4
Stack on March 2, 2001.

Continuous emission monitors were used to determine the concentrations of nitrogen
oxides, carbon monoxide and total hydrocarbons. EPA Methods 7E, 10 and 25A were
referenced. Since methane is not a regulated VOC, an on-site gas chromatograph was
used to determine the methane concentration using EPA Method 18. To convert the
constituent concentrations to mass flow rates, the volumetric gas flow rate were
determined at the source. The Methane emission rate was then subtracted from Nl
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hydrocarbon emission rate measured by the Flame Ionization Analyzer to give a total
non-methane hydrocarbon (TNMHC) emission rate. Three, 60 minute test runs were
performed at the Calciner No. 4 Stack on March 1, 2001.

Testing was performed by Airtech Environmental Services Inc. Coordinating the field
portion of the test program were:

—

Dolly:Potter

Solvay Minerals, Inc

20 miles west of Green River
Green River, WY 82935

Ph: (307) 872-6571

Fax: (307) 872-5876
E-mail:
dolly.potter@solvay.com

Carl L. Disel Michael Pierce -
WDEQ Airtech Environmental Services Inc.
250 Lincoln Street P.O. Box 1867

Lander, WY 82520
Ph: (307) 332-6755
Fax: (307)332-7726
E-mail:
cdisel@stae.wy.us

Evergreen, CO 80437
Ph: (303) 670-0530

Fax: (303) 670-4130
E-mail:
mpierce(@airtechenv.com

A source identification table can be found in the Description of Installation.

Compound (CAS) Numbers
Compound Name Molecular Weight CAS No.
Nitrogen Oxides 46.01 10102-44-0
Carbon Monoxide 28.01 630-08-0
Total Hydrocarbons (as propane) 44.10 74-98-6
Methane 16.04 74-82-8
Summary of Results
Source Sampling Measured
Constituent Method Results Permit Limit
CA-4 Stack
Particulate Matter (Ib/hr) EPA 1-5/202 7.93 12.25
Nitrogen Oxides (Ib/hr) EPA1-4& 7E 12.0 20.0
Carbon Monoxide (Ib/hr) EPA1-4 & 10 168 NA
TNMHC (Ib/hr) EPA 1-4, 18 & 25A 17.3 NA
Submitted by: Reviewed by:
, S
% @?/a /i Mﬂ/‘/ Lol
Michael Pierce Timothy ¥ ojtac’

Manager, Western Region

Project Manager, Western Region

SOLVAY20H
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Results

Test Parameters
Date

Start Time

Stop Time

Process Conditions*
Production Rate (tons/hr)
Fuel Flow (MSCFH)

Fuel Btu Value

Opacity (%)

Gas Conditions
Temperature (°F)

Volumetric Flow Rate (acfm)
Volumetric Flow Rate (scfm)
Volumetric Flow Rate {dscfm)
Carbon Dioxide (% dry)
Oxygen (% dry)

Moisture (%)

Nitrogen Oxide Results
Concentration (ppmdv)
Emission (Ib/hr)

Carbon Monoxide Results
Concentration (ppmdv)
Emission (lb/hr)

Total HC Results (as propane)

Concentration (ppmwv)
Emission (Ib/hr)

Methane Results
Concentration (ppmdv)
Emission (Ib/hr)

TNMHC Results (as propane)
Emission (Ib/hr)

* Process conditions provided by Solvay Minerals, Inc.

Run 1
3/1/01
11:38
12:38

255
249.0
1030

16

303
274,100
149,300
100,810

12.5

10.0

32.5

156.1
10.9

375
165

40.3
414

98.8
24.9

16.5

Run 2

3/1/01
13:08
14:08

285
2471
1030

1.5

302
273,400
149,200
100,510

12.4

9.9

32.7

18.3
13.2

326
143

34.9
35.7

91.8
23.0

12.7

Run3’

3/1/01
14:26
15:26

255
245.5
1030

1.3

299
262,000
143,500

96,910

12,6

10.1

32,56

17.1
11.8

467
197

516
50.8

117
28.2

226

Average

255
247.2
1030

1.5

301
269,800
147,300

99,410

124

10.0

32.6

16.8
12.0

389
168

42.3
42.6

102
254

17.3

Environmental
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Table 2 = Calciner No. 4, Particulate Emissions

Test Parameters
Date (2001)

Start Time
Stop Time

Process Conditions*
Production Rate (tons/hr)
Fuel Flow (MSCFH)

Fuel Btu Value

Opacity (%)

Gas Conditions
Temperature (°F)

Volumetric Flow Rate (acfm)
Volumetric Flow Rate (scfm)
Volumetric Flow Rate (dscfm)
Carbon Dioxide (% dry)
Oxygen (% dry)

Moisture (%)

Front Half Particulate
Concentration (grains/dscf)

Emission Rate (lb/hr)

Back Half Organic Particulate

Concentration (grains/dscf)
Emission Rate (Ib/hr)

Back Half Inorganic Particulate

Concentration (grains/dscf)
Emission Rate (Ib/hr)

Run 1
32
8:05
9:18

255
251.8
1,065

7.7

286
254,800
142,000

96,830

11.8

10.7

31.8

0.00189
1.57

0.0272
22.5

0.00466
3.86

Front and Back Half Inorganic Particulate

Concentration (grains/dscf)
Emission Rate (Ib/hr)

0.00655
543

* Process conditions provided by Solvay Minerals, Inc.

Run 2
312
10:45
11:51

255
268.9
1,065

23

296
274,600
151,000
102,410

121

10.9

32.2

0.00259
2.28

0.0263
231

0.00559
4.90

0.00818
7.18

SOLVAY204%

Run 3

3/2
12:44
13:50

255
2551
1,065

1.3

304
274,900
149,600
101,130

12.2

10.8

32.4

0.00143
1.24

0.0649
56.3

0.0114
9.92

0.0129
1.2

Average

255
255.3
1,065

3.8

296
268,100
147,500
100,120

12.0

10.8

321

0.00197
1.70

0.0395
34.0

0.00723
6.23

0.00920
7.93

: AIRTECH
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Test Procedures

Method Listing

The following test methods were referenced for the test program. These methods can be
found in 40 CFR part 60, Appendix A as well as 40 CFR Part 51, Appendix M.

Method 1~ Sample and Velocity Traverse for Stationary Sources

Method2  Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S
Pitot Tube)

Method3  Gas Analysis for the Determination of Molecular Weight
Method 4  Determination of Moisture Content in Stack Gases
Method 5 Determination of Particulate Emissions from Stationary Sources

Method 7E  Determination of Nitrogen Oxides Emissions from Stationary Sources
(instrumental analyzer procedure)

Method 10 Determination of Carbon Monoxide Emissions from Stationary Sources

Method 18  Measurement of Gaseous Organic Compound Emissions by Gas
Chromatography

Method 25A Determination of Total Gaseous Organic Concentration Using a Flame
Ionization Analyzer

Method 202 Determination of Condensible Particulate Emissions from Stationary
Sources

Method Descriptions

Method 1

EPA Method 1 was used to determine the suitability of the test location and to determine
the sample points used for particulate and volumetric airflow determinations. The CA-4
Stack test location was a round vertical stack located more than eight diameters
downstream and more than two diameters upstream from the nearest flow disturbances. A
diagram of the test location showing the sampling points can be found in Figure 1 in the
Appendix.

Method 2

EPA Method 2 was used to determine the gas velocity through the test location. A Type
S Pitot tube and an incline plane o0il manometer were used at the test location for the
determination of gas velocity. The manometer was leveled and “zeroed” prior to each
test run. The sample train was leak checked before and after each run by pressurizing the
positive side, or “high” side, of the Pitot tube and creating a deflection on the manometer
of at least three inches H,O. The leak check was considered valid if the manometer
remained stable for 15 seconds. This procedure was repeated on the negative side by
generating a vacuum of at least three inches H,O. The velocity head pressure andagay

& AIRTECH
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temperature were then determined at each point specified in Method 1. The static
pressure of the stack was measured using a water filled U-tube manometer. In addition,
the barometric pressure was measured and recorded.

Method 3

The carbon dioxide and oxygen content was determined using EPA Method 3. A gas
sample was collected into a Tedlar bag from the back of the EPA Method 4 or 5/202 train
for the duration of each test run. Analysis was performed using an Orsat gas analyzer.
The gas analyzer was leak checked prior to sampling by raising the liquid levels in each
pipette to a reference mark on the capillary tubes and then closing the pipette valves. The
burette solution was raised to bring the meniscus onto the graduated portion of the burette
and the manifold valve was closed. After four minutes, the pipette meniscus did not fall
below the reference mark and the burette meniscus did not fall by more than 0.2 percent,
so the leak check was considered valid. The carbon dioxide content and oxygen content
were used, along with the moisture content determined in Method 4, to calculate the gas
stream molecular weight. The molecular weight was then used for the volumetric flow
rate calculation. For these calculations, the remainder of the gas stream was assumed to
consist of nitrogen.

Method 4

The moisture content at the test location was determined using EPA Method 4. A known
volume of sample gas was withdrawn from the source and the moisture was condensed
and measured. The dry standard volume of the sample gas was then compared to the
volume of moisture collected to determine the moisture content of the sample gas.

To condense the water vapor the gas sample passed through a series of four impingers.
The first three impingers each contained 100 ml of deionized ultra filtered (DIUF) water.
The fourth impinger contained a known weight of silica gel to absorb any remaining
water vapor. The sample train was leak checked prior to the test run by capping the probe
tip and pulling a vacuum greater than the highest vacuum expected during the test run. A
leak check was considered valid since the leak rate was less than 0.02 cubic feet per
minute. The volume of dry gas exiting the gas condenser system was measured with a
dry gas meter. After leaving the dry gas meter, the sample stream passed through an
orifice, that was used to meter the flow rate through the sample train. The pressure drop
across the orifice was measured with an incline plane oil manometer. The gas meter
reading, gas meter inlet and outlet temperatures, gas meter static pressure and pump
vacuum were recorded during each test run.

After the test run the sample train was leak checked at the highest vacuum encountered
during the test run. The amount of water collected in the condenser system was measured
gravimetrically. The net weight gain of water was converted to a volume of wet gas and
then compared to the amount of dry gas sampled to determine the moisture content. The
moisture content was used, along with the oxygen and carbon dioxide content determined
by EPA Method 3, for the calculation of the molecular weight.

AIRTECH
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Methods 5 and 202

EPA Method 5 was used in conjunction with EPA Method 202 to measure total
particulate matter at the test location. EPA Method 5 measured particulate collected in
the nozzle, probe, connecting glassware and filter. EPA Method 202 measured the
condensible particulate matter collected in the impinger assembly. The weight of
particulate collected with the sample train combined with the volume of dry gas
withdrawn from the stack was then used to calculate the particulate concentration.

To prevent contamination, all components of the sample train were constructed of glass
with no metal connections. Prior to testing, the components were washed using detergent
and then rinsed with deionized water, acetone and finally methylene chloride. After
drying, all components were sealed with aluminum foil.

The sample probe that was used consisted of a glass liner and glass nozzle. Sample gas
passed through the nozzle and probe assembly and then through a glass fiber filter which
was maintained at a temperature greater than the flue gas. After exiting the filter, the
sample gas passed through the condenser system described in Method 4. The dry gas
exiting the moisture condenser system then passed through a sample pump and a dry gas
meter to measure the gas volume. After leaving the dry gas meter, the sample stream
passed through an orifice which was used to meter the flow rate through the sample train.
The pressure drop across the orifice was measured with an incline plane oil manometer.
A schematic of the Method5/202 sampling train can be found in Figure 2 in the
Appendix.

Whatman 934-AH glass fiber filters were used as the substrate for the particulate
sampling. The filter was loaded into a glass filter holder with a Teflon support screen
that was cleaned and prepared in the same manner as the other components of the sample
train. Prior to the test run, the filter was desiccated for at least 24 hours and then weighed
to the nearest 0.0001gram (g) until a constant weight was achieved. The weight of the
filter was then considered constant when two consecutive weights taken at least six hours
apart were within 0.0005g of each other.

The probe liner was thoroughly pre-cleaned with DIUF water and the probe wash was
saved as a quality assurance check. The condenser system was prepared following
procedures outlined in Method 202. The sample train was leak checked prior to the test
run by capping the probe tip and pulling a vacuum of at least 15 inches Hg. The tests
were considered valid since the leak rate was below 0.02 cfm. When not in operation or
inside the stack, the nozzle was sealed with Teflon tape.

The probe tip was then placed at each of the sample points determined in Method 1. The
velocity at the sample point was determined, using Method 2, by reading the velocity
pressure from the manometer. Sample was withdrawn from the source at a rate such that
the velocity at the opening of the nozzle matched the velocity of the stack gas at the
sample point (isokinetically). During the test run, the train was moved to each of the
Method 1 sample points. The gas velocity pressure (AP), gas meter reading, gas naets

AIRTECH
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inlet and outlet temperatures, gas meter orifice pressure (AH) and pump vacuum were
recorded for each sample point.

After the test run, the train was leak checked at the highest vacuum encountered during
the test run. The condensate weight gain of the impinger contents was determined as
outlined in Method 4. The impingers and all connecting glassware were rinsed three
times with DIUF water. The condensate and rinse was saved in a pre-cleaned amber glass
jar equipped with a Teflon lined lid. A final rinse of the above components was
performed three times using methylene chloride and saved in a separate a pre-cleaned
amber glass jar equipped with Teflon lined lid. The probe liner and nozzle were washed
with DIUF and the rinse was saved in a 250-ml amber glass jar equipped with a Teflon
lined lid. The filter was removed from the filter holder and placed in a labeled petri dish.

Due to flue gas desulfurization properties of soda ash, the sixty-minute purge of the
impingers, specified in the method, was not required.

Analysis of the samples for particulate matter was performed as follows. The probe
rinses were transferred to tared beakers, evaporated to dryness under ambient temperature
and pressure conditions, desiccated for 24 hours and weighed to a constant weight. The
filters were desiccated for 24 hours and weighed to a constant weight. The weight gain of
the probe rinses and filters yielded the total front half weight of particulate collected.

The impinger water was extracted by adding the contents of the methylene chloride rinse
to the impinger water, and separating the layers in a separatory funnel. Two additional
75-milliliter portions of methylene chloride were added to the funnel to complete the
extraction. The organic extract fraction was then placed into a tared beaker and
evaporated at room temperature to dryness. The beakers were then desiccated for 24
hours and weighed to a constant weight. The aqueous inorganic fraction were placed into
a tared beaker, taken to dryness at a slightly elevated temperature, and allowed to air dry
at room temperature. The residue was desiccated for 24 hours and weighed to a constant
weight. The weight differentials for the organic and inorganic fractions were combined to
determine the total condensible particulate matter. All fractions of the particulate analysis
were adjusted for the appropriate blank values.

To eliminate interference in establishing a constant weight, the analytical balance was
equipped with an ion generating polonium strip designed to eliminate static electricity
that may have collected on the samples. The analysis of the front half, particulate
samples was performed on-site by Airtech Environmental Services Inc. The analysis of
the condensible, back half, particulate samples collected by Method 202 was performed
by Airtech Environmental Services Inc. located in Evergreen, Colorado.

Methods 7E, 10 and 254

The nitrogen oxides, carbon monoxide and total hydrocarbon concentrations at the test
location were determined using EPA Methods 7E, 10 and 25A. A sample of the gas
stream was continuously withdrawn from the test location and analyzed using a

AIRTECH
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Continuous Emissions Monitoring (CEM) system. A diagram of the CEM sample system
apparatus is shown in Figure 3 in the Appendix.

The sample gas was withdrawn from the test location at a constant rate through a stainless
steel probe, a glass fiber filter and a Teflon sample line. The probe, filter and sample line
were operated at a temperature of 250 °F to prevent the condensation of moisture. The
sample gas was then split into two separate portions. The first portion was directed to a
gas cooler and the second portion was directed to the total hydrocarbon analyzer.

The first portion of the sample gas passed through an M & C Type EC gas cooler system.
The gas cooler consists of two separate stages designed to unobtrusively lower the
dewpoint of the sample gas to 35 °F, thus removing the moisture. The dry gas was then
vented to the nitrogen oxides and carbon monoxide analyzers. Results from these
analyzers were determined on a “dry” basis.

The analyzers that were used for this project are listed in the table below.

Parameter | Manufacturer | Model | Operating its | Range
| . Number Principle” | used
Nitrogen California 300 Chemi- (0-100)
Oxides Analytical luminescence
Carbon Thermo 48C Infrared, Gas (ppmdv) | (0-2000)
Monoxide Environmental Filter Correlation

Prior to sampling, a calibration error test was performed for each analyzer. The zero and
high-range calibration gases for each constituent were introduced directly into each
analyzer. Each analyzer was then adjusted to the appropriate values. The mid-range gas
was then introduced to each analyzer and the measured values were recorded. The
measured values for each calibration gas were then compared to the calibration gas values
and the differences were less than the method requirement of two percent of the span
value.

A sample system bias check was then performed by introducing the zero and mid-range
calibration gases into the sampling system prior to the filter. The gas was drawn through
the entire sampling system. The measured responses were then compared to the
calibration error test values to determine the bias in response due to the sampling system.
The sampling system bias was less than the method requirement of five percent of the
span value.

After each test run the instrument drift for each analyzer was determined by introducing
the zero and mid-range calibration gases into the sampling system prior to the filter. The
gas was drawn through the entire sampling system. The measured responses were then
compared to the values from the previous test run to determine the analyzer dri

I
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test runs, the analyzer drift was less than the method requirement of three percent of the
span value.

The second portion of the gas stream remained heated and was vented to a California
Analytical Model H300HFID gas analyzer. This analyzer uses a flame ionization detector
for the determination of total hydrocarbons. Results from this analyzer are determined on
a “wet” basis. A 40 percent H,/60 percent He mixture was used to fuel the instrument.
The flame ionization analyzer (FIA) was calibrated with zero nitrogen and three known
concentrations of propane in a balance of nitrogen. Each calibration gas was certified
according to EPA Protocol 1 procedures.

Prior to sampling, a calibration error test was performed for the FIA. The zero and high-
range calibration gases were introduced into the sampling system prior to the filter. The
gas was drawn through the entire sampling system and the FIA was adjusted to the
appropriate values. The mid and low-range gases were then introduced to the FIA and the
measured values were recorded. The measured values for each calibration gas were then
compared to the calibration gas values and the differences were less than the method
requirement of five percent of the actual value.

After each test run the instrument drift for the FIA was determined by introducing the
zero and low-range calibration gases into the sampling system prior to the filter. The gas
was drawn through the entire sampling system. The measured responses were then
compared to the values from the previous test run to determine the analyzer drift. For all
test runs, the analyzer drift was less than the method requirement of three percent of the
span value.

EPA Method 18

EPA Method 18 was used to determine the concentration of methane in the gas stream.
In Method 18, a sample of the gas stream is withdrawn from the source, and its major
components separated, using a gas chromatograph (GC). The individual components are
then quantified using a flame ionization detector (FID).

A Tedlar bag gas collected from the back of the Method 4 sample train was used for the
Method 18 analysis. A portion of the gas sample was injected into the GC using a gas
tight syringe. The components of the gas sample were then separated using a GS
Alumina megabore column. Nitrogen was used as a carrier to pass the sample through
the column. After exiting the column, the separated sample components, along with the
carrier gas, passed through the FID. The output of the FID was monitored using
computer integration software. The retention time and area of the methane peak were
determined by the software. The identity of the methane peak was then determined by
comparing the retention time of the sample peak with the retention time determined by
analyzing a known standard.

The GC was calibrated using gas standards that contain a known concentration of
methane. The standards were prepared by introducing a known quantity of zero

AIRTECH
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Tedlar bag using a calibrated flowmeter. A known quantity of methane was injected into
the Tedlar bag using a gas tight syringe. A minimum of three standards of different
concentrations were prepared and analyzed.

Results of methane was calculated by comparing the areas of the standards to the area of
the gas sample using linear regression analysis or an average response factor.

AIRTECH
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Description of Installation

Solvay Minerals, Inc., located near Green River, W yoming, is a mine and refinery with
corporate offices in Houston, Texas.

The primary raw material for the Green River facility is sodium sesquicarbonate
commonly referred to as trona. The trona is mined at the plant site from an ore bed
located 1,500 feet below the surface. The trona is hoisted to the surface before refining
into soda ash and other sodium-based products.

The caustic/sulfite system is fed unfiltered saturated sodium carbonate solution from the
soda ash process. Insolubles are separated by settling and filtration. At this point, the
caustic carbonate liquor is reacted with lime forming caustic soda. The remaining sodium
carbonate liquor is reacted with sulfur dioxide forming sodium sulfite or sodium
metabisulfite. At the completion of the refining process, the caustic soda, sodium sulfite
and sodium metabisulfite are stored pending shipment.

The trona that is fed to the soda ash calciners is heated, resulting in thermal calcination of
the sodium sesquicarbonate forming a crude soda ash. The crude soda ash is dissolved in
water and the insolubles are separated from the solution by settling and filtration. The
insolubles are disposed of in the mine void. The high-purity saturated solution of sodium
carbonate is then fed to crystallizers where a large amount of water is removed and a
slurry of sodium carbonate monohydrate crystals is formed. This slurry is then further
dewatered and washed by a series of cyclones and centrifuges. The resulting
monohydrate crystals are fed through dryers forming a high quality soda ash, which then
is ready for storage and shipment.

The facility is equipped with baghouses, scrubbers and electrostatic precipitators (ESP) to
control emissions.

Source identification is shown in the table below.

Solvay Minerals, Inc. CA 4 (40D No. 80) Calciner Profile

Unit Identification Number AQD No. 80, CA-4
Process Calciner

Fuel Natural Gas

Heat Content 1043 Buw/ft’

Stack Height 180 feet

Stack Diameter 125.5 inches
Diameters to Upstream Disturbance Approximately 8.1
Diameters to Downstream Disturbance | Approximately 5.5
Primary Control Equipment ESP

A general schematic of the process is shown in Figure 4 in the Appendix.

Environmental
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Port 1

North
(]
®3
Port 3
Diameter (in.) 125.5
Port Length (in.) 4.0
Point Distance from Wall (in.)
1 371
2 18.3
3 55

Cross Section of the CA-4 Stack
Solvay Minerals, Inc.

Figure 1 A!I’teCh
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Sample Calculations for Particulate Run 1, Calciner No. 4 Stack

Area of Sample Location

A, =mx d
[2x12)

- 2
A = ﬂx(lza.SJ

2x12
A, =85.90/"

where:

Ag = area of sample location (ftz)

d = stack diameter (in)

2 = conversion factor (diameter to radius)
2 = conversion factor (in/ft)

Stack Pressure Absolute

P, = stack pressure absolute (in. Hg)
Py = barometric pressure (in. Hg)

P, = static pressure (in. H,0)

13.6 = conversion factor (in. H,O/in. Hg)
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Volume of Dry Gas Collected Corrected to Standard Temperature and Pressure .

17.64(V, XY, )(Pb+ A—Ii]

_ 13.6
med (T, +460)
1.34
17.64(39.70)(1.0226{23.60 + R)
Vi = 3.
(42.9+460)
Vi) =33.75 /8
where:
Vingstd) = volume of gas collected at standard temperature and pressure (scf)
Vi = volume of gas sampled at meter conditions (ft*)
Y = gas meter correction factor (dimensionless)
Py = barometric pressure (in. Hg)
AH = average sample pressure (in. H,0)
Tm = average gas meter temperature (°F)
13.6 = conversion factor (in. H,O/in. Hg)
17.64 = ratio of standard temperature over standard pressure (°R/in. Hg)
460 = conversion (°F to “R)

Volume of Water Vapor Collected Corrected to Standard Temperature and Pressure

Vi =0.04715x V, +0.04715x V,
Vo = 0.04715%295.3+0.04715x38.7
Ve =157/

where:
Vistd) = volume of water vapor at standard conditions (scf)
Ve = weight of liquid collected (g)
Visg = weight gain of silica gel (g)
0.04715 = volume occupied by one gram of water at standard temperature and

pressure (ft'/g)
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. Percent Moisture

\'
B“S — 100)( w(std)
(Vm(std) + Vw(std))

B, =100%| —2
(33.75+15.7)

B, =31.8%
where:
Bus = moisture content of the gas stream (%)
Vinistd) = volume of gas collected at standard temperature and pressure (scf)
Vstd) = volume of water vapor at standard conditions (scf)
100 = conversion factor

Molecular Weight of Dry Gas Stream'

0 0 OO %
Md=(44x /01((:)(82)"‘"(3” /002] (335 04€0 /o_\Iz))

100 ) \ 100

/ (.
M, =L44x1—1;8—) (.)2x1—0—zj NUEY
100 100 ( 100
3

M, =30.31/bs/1b—mole

' where:
My = molecular weight of the dry gas stream (Ib/Ib-mole)
%CO; = carbon dioxide content of the dry gas stream (%)
44 = molecular weight of carbon dioxide (1b/lb-mole)
%0, = oxygen content of the dry gas stream (%)
32 = molecular weight of oxygen (1b/Ib-mole)
%CO = carbon monoxide content of the dry gas stream (%)
%N, = nitrogen content of the dry gas stream (%)
28 = molecular weight of nitrogen (1b/lb-mole)
100 = conversion factor

' The remainder of the gas stream after subtracting carbon dioxide and oxygen is assumed to be nitrogen.
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Molecular Weight of Wet Gas Stream

M, = M, x| 1= B )] 4185 Bus
100 100

M, =|3031x[1-2L81], 18x’1'8J
100 100

M, =26.39/bs/1b — mole

where:
M; = molecular weight of the wet gas stream (1b/Ib-mole)
My . = molecular weight of the dry gas stream (Ib/Ib-mole)
Byo = moisture content of the gas stream (%)
18 = molecular weight of water (Ib/Ib-mole)
100 = conversion factor

\% eloc‘ity of Gas Stream

v, =85.49(C, )(\/ﬁ) (T 4603
\/(I\’IS(P‘J-P s ]
13.6

V, =85.49(0.84)0.628) I (286 +460)

(26.39)[23.60+ '0'4]
13.6

V., =494 fi/sec

where:
Vs = average velocity of the gas stream (ft/sec)
Cp = pitot tube coefficient (dimensionless)
VAP = average square root of velocity pressures (in. H,0)""
T = average stack temperature (°F)
Mg = molecular weight of the wet gas stream (Ib/lb-mole)
Py = barometric pressure (in. Hg)
P = static pressure of gas stream (in. H,O)
8549 = pitot tube constant (ft/sec)([(Ib/Ib-mole)(in. Hg)]/[("R)(in. H,0)]) '"*
460 = conversion (°F to °R)
13.6 = conversion factor (in. H,O/in. Hg)
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Volumetric Flow of Gas Stream - Actual Conditions
Q, =60(V,XA,)

Q, =60(49.4)85.90)

Q, =254,752 acfm

where:
Qa = volumetric flow rate of the gas stream at actual conditions (acfm)
Vs = average velocity of the gas stream (ft/sec)
A = area of duct or stack (ftz)
60 = conversion factor (sec/min)

Volumetric Flow of Gas Stream - Standard Conditions

P A
17.64(Qa)(1>b+ = |
Q.. - 13.6,
e (T, +460)
17.64(254,752)(23.60+ﬂ]
13.6 )
erd =

(286 + 460)
Q.4 =141,955s¢fm

where:
Qs = volumetric flow rate of the gas stream at standard conditions (scfm)
Qa = volumetric flow rate of the gas stream at actual conditions (acfm)
T = average stack temperature (°F)
Py = barometric pressure (in. Hg)
P = static pressure of gas stream (in. H,O)
13.6 = conversion factor (in. HyO/in. Hg)
17.64 = ratio of standard temperature over standard pressure (°R/in. Hg)
460 = conversion (°F to °R)
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Volumetric Flow of Gas Stream - Standard Conditions - Dry Basis

B
= . 1_ WS
Qdald Qs.d( 100)
31.8
=141955|1-——
stld ( 100)

Q.o = 96,829 dscfin

where:
Qusta = volumetric flow rate of the gas stream at standard conditions, on a dry
basis (dscfm)
Qstd = volumetric flow rate of the gas stream at standard conditions (scfm)
Bwo = moisture content of the gas stream (%)
100 = conversion factor

Area of Nozzle

4, =0.000517 fi®

where:
An = area of nozzle (ft)
da = diameter of nozzle (in)
12 = conversion factor (in/ft)
2 = conversion factor (diameter to radius)
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. Percent Isokinetic
0. 0945(T +460)V, )

e 1-

0. 0945(286+460)(33.75)

b

I=
(22 60+ 4}(49 4)0. 000517)(60{1 - ﬁ)
13.6 100
1=96.5%
where:
[ = percent isokinetic (%)
T = average stack temperature (°F)
Vistd) = volume of gas collected at standard temperature and pressure (scf)
Py = barometric pressure (in. Hg)
P = static pressure of gas stream (in. H,O)
Vs = average velocity of the gas stream (ft/sec)
Ay = cross sectional area of nozzle (ﬁz)
® = sample time (min)
Bus = moisture content of the gas stream (%)
0.0945  =conversion (°F to °R)
. 13.6 = conversion factor (in. H,O/in. Hg)
100 = conversion factor

Total Inorganic Particulate Catch
M, =m, +(m, ~W, J+(m,, -7,)

M, =0.0002 + (0.0046 - 0.0007) +(0.0137-0.0035)
M, =0.0143g

where:
M = total mass catch (g)
my = mass on filter (g)
Myr = mass in front half DI H,O in wash (g)
W = mass in DI H,O blank, corrected to volume (g)
My = mass in back half inorganic fraction (g)
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Total Inorganic Particulate Concentration, grains/dscf

Co (M, X15.43)
V;u,x.’d
Co (0.0143)15.43)
33.75

C =0.00655grains / dscf

where:
C = particulate concentration (grains/dscf)
M, = total inorganic particulate catch (g)
Vista) = volume of gas collected at standard temperature and pressure (scf)
15.43 = conversion factor (grains/g)

Total Inorganic Particulate Emission Rate
- _(M,)0,.,Y60)
PV, . N453.6)
(0.0143)96,829)60)
(33.75)453.6)
E, .. =5431b/hr

binr —

where:
Epme = particulate emission rate (Ib/hr)
M = total particulate catch (g)
Vs = volume of gas collected at standard temperature and pressure (scf)
Qustd = volumetric flow rate of the gas stream at standard conditions, on a dry
basis (dscfm)
60 = conversion factor (min/hr)
433.6 = conversion factor (g/1b)

SOLVAY2016_6_002558




‘ Nitrogen Oxides Concentration, Corrected for Analyzer Drift*

C,= C - o +Cos 1( Cq
2 ) (e +ch, (cg, +co, ]

C, = 15.3_ 14+—07 3?03
01+498 (1.4+—o.7\)
2

/

\ VRN

C, =15.1 ppmadv

where:
Cq = nitrogen oxides concentration, corrected for analyzer drift (ppmdv)
C = nitrogen oxides concentration (ppmdv)
Cy; = initial zero calibration value (ppm)
Cor = final zero calibration value (ppm)
Csi = initial span calibration value (ppm)
Cst = final span calibration value (ppm)
Ca = actual span gas value (ppm)
‘ Nitrogen Oxides Emission Rate (lb/hr)3
(€)M NQ, Y60)
e 385.3x10°
- (15.1)46.01)100,813)60)
o 385.3x10°

E.,. =1091b/hr

where:

Evox = nitrogen oxides emission rate {lb/hr)

Cq = nitrogen oxides concentration (ppmdv)

MW = molecular weight of nitrogen oxides (Ib/Ib-mole)

60 = conversion factor (min/hr)

383.3 = volume occupied by one pound of gas at standard conditions (dscf/lb-

mole)
10 = conversion factor (fraction to ppm)
2 Calculations for carbon monoxide and THCs are performed in the same manner.

. 3 Calculations for carbon monoxide and methane are performed in the same manner using the appropriate

molecular weight.
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Total Hydrocarbon Emission Rate (Ib/hr, as propane)

= (Cc X‘A/[VV XQ.VM X60)
" 385.3x10°
(40.3)44.10)(149,332)(60)
Epye = 2
385.3x10
Eoe =41.4101 hr

where:
Etnc = THC emission rate (Ib/hr, as propane)
C. = THC concentration (ppmwv, as propane)
MW = molecular weight of propane (Ib/Ib-mole)
Qs = volumetric flow rate of the gas stream at standard conditions (scfm)
60 = conversion factor (min/hr)
385.3 = volume occupied by one pound of gas at standard conditions (dscf/Ib-
mole)
10° = conversion factor (fraction to ppm)

Total Non-Methane Hydrocarbon Emission Rate (Ib/hr, as propane)

E}'ﬂ\'.\{.‘{(‘ = ETH(' - E‘\f
Eppype =41.4-249
Epe =16.5161 hr

where:
Ervvue = total non-methane hydrocarbon emission rate (Ib/hr, as propane)
Ethe = total hydrocarbon emission rate (1b/hr, as propane)
Eng = methane emission rate (1b/hr)
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Solvay Minerals, Inc.
Calciner No. 4

Volumetric Airflow

Project No. 1457A

Parameters Run 1 Run 2 Run 3
Date 3/1/01 3/1/01 3/1/01
Start Time 11:37 13:10 14:32
Stop Time 12:17 13:5C 15:12
Area of Sample Location, A, (ft?) 85.90 85.90 85.90
Velocity Pressure, AP"?avg (in. H,0'?) 0.668 0.667 0.641
Barometric Pressure, Py, (Inches Hg) 23.60 23.60 23.60
Static Pressure, P (Inches H,Q) -0.4 -0.4 -05
Pitot Coefficient, C,, 0.84 0.84 0.84
Sample Location Temperature, T, (°F) 303 302 299
Volume Metered. V., (ft%) 31.99 3277 32.94
Meter Temperature, T,,, (°F) 53.0 62.1 63.6
Average Sample Pressure, AH,y, (in. H,0) 2.00 2.00 200
Gas Meter Correction Factor, Y, 1.0226 1.0226 1.0226
Carbon Dioxide {% dry) 12.5 12.4 12.5
Oxygen (% dry) 10.0 9.9 101
Weight of Water Collected, V. (g) 230.7 256.9 2341
Silica Gel Net Weight, V54 (g) 42.3 19.7 411
Run Time, 6 (minutes) 40 40 40
RESULTS

Stack Pressure Absolute (inches Hg) 23.57 23.57 23.56
Volume Metered Standard, Viyei (ft%) 26.71 26.89 26.95
Volume of Water Vapor, Vg (ft%) 12.9 13.0 13.0
Percent Moisture, B, (%) 325 327 325
Moisture Saturation Paint, By (%) 100 100 100
Dry Molecular Weight, M4 (Ibs/lb mole) 30.39 30.38 30.40
Wet Molecular Weight, M; (Ibs/lb mole) 26.36 26.34 26.37
Gas Velocity, V; (ft/sec) 53.2 53.0 50.8
Average Flowrate, Q, (acfm) 274,126 273,398 261,999
Standard Flowrate, Qg (scfm) 149,332 149,212 143,511
Dry Standard Flowrate, Qg4 (dscfm) 100,813 100,514 96,910
Nitrogen Oxides Concentration (ppmdv) 161 18.3 174
Nitrogen Oxides Emission (Ib/hr) 10.9 13.2 1.8
Carbon Monoxide Concenntration (pprmdv) 375 326 467
Carbon Monoxide Emission (Ib/hr) 165 143 197
Total Hydrocarbons Concentration (ppmwv) 40.3 349 51.6
Total Hydrocarbons Emission (Ib/hr) 41.4 357 50.8
Methane Concentration (ppmdv) 98.8 1.8 116.5
Methane Emission (ib/hr) 249 230 28.2
TNMHC Emission (Ib/hr) 16.5 12.7 226
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Solvay Minerals, [nc.
Calciner No. 4

NITROGEN OXIDES

CEM Parameters

Project No. 1457A

Analyzer Values Actual Initial Bias Run 1 Run 2 Run 3
Date 3/1/01 3/1/01 3/1/01 3/1/01 3/1/01
Start Time 6:35 6:53 11:38 13:08 14:26
Stop Time 6:51 7:09 12:38 14:08 15:26
Concentration, C (ppm) 15.3 17.9 17.1
Zero Cal Gas, Cy (ppm) 0.0 0.4 14 -0.7 -0.6 0.5
Low Cal Gas (ppm) 50.03 51.2 50.1 49.8 50.7 49.7
High Cal Gas (ppm) 92.3 83.0

Span Value (ppm) 100.0

Bias/Drift Check Gas, C, (ppm) 50.03

RESULTS

Zero Error (%) 2 % of Span 0.4

Low Error (%) 1.2

High Error (%) 0.7

Zero Bias (%) 5 % of Span 1.0 -1.1 -1.0 0.1
Upscale Bias (%) -1.0 -1.4 -0.5 -1.5
Zero Drift (%) 3 % of Span -2.1 0.1 1.1
Upscale Drift (%) -0.4 0.9 -1.0
Concentration Corrected for Drift, C4 (ppm) 15.1 18.3 17.1
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Sotvay Minerals, Inc. CEM Parameters Project No. 1457A
Calciner No. 4

CARBON MONOXIDE

Analyzer Values Actual Initial Bias Run 1 Run 2 Run 3
Date 3/1/01 3/1/01 3/1/01 3/1/01 3/1/01
Start Time 6:35 6:53 11:38 13:08 14:26
Stop Time 6:51 7:09 12:38 14:08 15:26
Concentration, C (ppm) 366.4 3313 466.8
Zero Cal Gas, Cq (ppm) 0.0 -33 -3.3 -3.3 3.3 -3.3
Low Cal Gas (ppm) 590.0 573.3 559.2 598.8 604.9 576.8
High Cal Gas (ppm) 1320.0 1329.5
Span Value (ppm) 2000.0
Bias/Drift Check Gas, C, (ppm) 590.0
573.3

RESULTS
Zero Error (%) 2 % of Span -0.2
Low Error (%) -0.8
High Error (%) 05

. Zero Bias (%) 5 % of Span 0.0 0.0 0.0 0.0
Upscale Bias (%) -0.7 1.3 1.6 0.2
Zero Drift (%) 3 % of Span 0.0 0.0 0.0
Upscale Drift (%) 2.0 0.3 -1.4
Concentration Corrected for Drift, C4 (ppm) 374.6 326.3 466.8
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Solvay Minerals, Inc.
Calciner No. 4

TOTAL HYDROCARBONS, THC

CEM Parameters

Project No. 1457A

Analyzer Values Actual Initial Bias Run 1 Run 2 Run 3
Date 3/1/01 3/1/01 3/1/01 3/1/01 3/1/01
Start Time 6:35 6:53 11:38 13:08 14:26
Stop Time 6:51 7:09 12:38 14:08 15:26
Concentration, C (ppm) 411 35.9 50.3
Zero Cal Gas, Cy (ppm) 0.0 -1.4 NA 22 1.7 5.7
Low Cal Gas (ppm) 300.29 298.4 NA 308.7 279.7 2705
Mid Cal Gas (ppm) 494 .41 494.9

High Cal Gas (ppm) 845.82 849.3

Span Value (ppm) 1000.0

Bias/Drift Check Gas, C; (ppm) 300.29

RESULTS

Zero Error (%) 5 % of Actual -0.1

Low Error (%) -0.6

Mid Error (%) 0.1

High Error (%) 0.4

Zero Drift (%) 3 % of Span 0.4 0.0 0.4
Upscale Drift (%) 1.0 -2.9 -0.9
Concentration Corrected for Drift, Cq (ppm) 40.3 34.9 51.6
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Solvay Minerals, Inc.
Calciner No. 4

Methane Parameters
EPA Method 18

Airtech Project No. 1457A

Sample Parameters Run1 Run2 Run3
Methane

Peak Area # 1 10,400 8,953 13,341
Peak Area # 2 10,013 8,978 13,279
Average 10,207 8,966 13,310
%RSD 2.68 0.197 0.329
RESULTS

Methane (ppm) 98.8 91.8 116.5

Methane Matrix Spike (Bag 3/Run 3, 50/50)

Inject 1 25,713
Inject 2 25,612
Average 25,613
% Recovery 126.1
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Solvay Minerals, Inc.
Calciner No. 4

EPA Methods 1-5/202

Airtech Project No. 1457A

Parameters Run 1 Run 2 Run 3
Date 3/2/01 3/2/01 3/2/01
Start Time 8.05 10:45 12:44
Stop Time 9:18 11:51 13:50
Area of Sample Location, A, {ft?) 85.90 85.90 85.90
Velocity Pressure, AP'? avg (in. H,0'?) 0.628 0.673 0.670
Barometric Pressure, P, (Inches Hg) 23.60 23.60 23.60
Static Pressure, P (Inches H,0) 0.4 -0.4 -0.4
Pitot Coefficient, C, 0.84 0.84 0.84
Sample Location Temperature, T, (°F) 286 296 304
Volume Metered, V,, (ft%) 39.70 4412 44.39
Meter Temperature, T, °F) 429 54.2 64.2
Average Sample Pressure, AHayq (in. H,0) 1.34 1.64 1.61
Gas Meter Correction Factor, Y 1.0226 1.0226 1.0226
Carbon Dioxide (% dry) 11.8 121 12.2
Oxygen (% dry) 10.7 10.9 10.8
Weight of Water Collected, V,, (q) 295.3 345.0 338.9
Silica Gel Net Weight, V., (g) 38.7 25.0 29.7
Area of Nozzle, A, (ft?) 0.000517 0.000517 0.000517
Run Time, 6 (minutes) 60 60 60
RESULTS

Stack Pressure Absolute (inches Hg) 23.57 23.57 23.57
Volume Metered Standard, Vingsta) (ft%) 33.75 36.71 36.23
Volume of Water Vapor, Vi (ft%) 15.7 17.4 17.4
Percent Moisture, B, (%) 31.8 322 324
Dry Molecular Weight, M (Ibs/Ib mole) 30.31 30.38 30.38
Wet Molecular Weight, M (Ibs/lb mole) 26.39 26.39 26.37
Gas Velocity. V (ft/sec) 49.4 53.3 53.3
Average Flowrate, Q, (acfm) 254,752 274,596 274,933
Standard Flowrate, Qg (Scfm) 141,955 151,006 149,576
Dry Standard Flowrate, Qg (dscfm) 96,829 102,406 101,128
Isokinetics (%) 96.5 98.3 99.2
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Green River

3/1/01

Run 1 EPA M 14
- infPE::
5

Traverse

Poi
1-1
1-2
1-3 . .
2-1 20 0.47 2.00 538.71
2-2 25 0.43 2.00 542.66
2-3 30 0.37 2.00 546.00
3-1 35 0.46 2.00 550.56
3-2 40 0.46 2.00 554,55
3-3 0.33
4-1 0.51
4-2 0.51
4-3 0.46
Totals and Averages
40 2.00 31.99. 303 53.0 0.668 53.2 26.71

SOLVAY2016_6_002569




Green River

S%C0,"
3/1/01 124
M1 12.4
124

125.5
23.60
-0.4
1210
13:50

Run 2 EPAM1-4

- -Min/Pt

Totals and Averages
40 200 32.77 302 621 0.667 53.0 26.89
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1457A
Solvay

Green River

CA-4
3/1/01
M1

234.1
41.1

Weight ot Water Coliected; Vi g

Run 3 EPAM 14
: G MingPEss
. - . 5
“Traverse” |  Elapsed
Point | Time:
1-1 5
12 10
1-3 15
2-1 20
2-2 25
2-3 30
3.1 35
22 40
3-3
4-1
4-2
43

Totals and Averages

40

32.94 299 63.6 0.641 50.8 26.95
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Sclvay Minerals
Green River

0.84

e

0.308 524.9 8852 | 887
083905 Weight of Water Collected AV () 3 12953 2
AW 101 Silica Gel NetWeight, Via: (3) gy
AW 13
AW 44
rain : AE 3
[Duct Dimension 1255
23.60
0.4
805 SH00,+%0; [e- %07
9:18 224
225
22.5
Run 1 EPA M 5/202
-Traverse
Point "’
1-1
12
13
2-1
2-2
2-3
3-1
3-2
3-3
4-1
4-2
4-3

Totals and Averages
60.0 1.34 39.70 286 42.9 0.628 49.4 3375 96.5
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1457A

Sclvay Minerals

Green River
CA-4
3/2/01

M1

1.0226

0.84

0.308

083096

AW 29

AW 42

AW 9

AE 20

125.5

23.60

-0.4

10:45

11:51

\Weight of Water Collected,

Silica Gel Net Welght Vo (g}

Traverse
. Point .
4-1 5.0 0.5t
4-2 10.0 0.52
4-3 15.0 0.45
31 20.0 0.47
3-2 250 0.51
3-3 30.0 0.41
2-1 35.0 0.46
2-2 40.0 0.41
2-3 45.0 0.35
1-1 50.0 0.48
1-2 55.0 0.46 :
13 60.0 0.41 6405} rs0 70
Totals and Averages
60.0

164 44.12 296 54.2 0.673 63.3 36.71 99.3
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Solvay Minerals
Green River

0.308
083007
AW 37

AW 4
AW 26

AE 3
ch ns {in _ 1255
IPy g} 23.60

1-2 10.0

1-3 15.0 0.38 1.40 719.1C 301 64 59
2-1 20.0 0.47 1.70 72282 304 63 60
2-2 25.0 0.41 1.50 726.43 305 65 60
2-3 30.0 037 1.30 729.87 303 66 61
3-1 35.0 0.50 1.80 733.72 305 67 62
3-2 40.0 0.43 1.50 737.33 306 67 63
3-3 45.0 042 1.50 740.96 304 69 64
4-1 50.0 0.51 1.80 744.86 307 71 66
4-2 55.0 0.51 1.80 748.74 306 71 66
4-3 60.0 0.43 1.50 752.39 305 71 67

Totals and Averages
60.0 1.61 44.39 304 64.2 0.670 53.3 23.57 99.2
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AIRTECH ENVIRONMENTAL SERVICES INC.
Oxygen and Carbon Dioxide Data Sheet

e T o o7 1@

PROJECT NO. &/ D
Client S‘/{Ou ﬂf/nzkd/r
Plant 6:[‘&2-"/44 rEA
Location Syack
Date 3- /-0/ unit | ca-of
Analyzer Type| Orsa <
Run No. Trial No. %CO, %C0,+%0, %0, Fo Analyst Date Time
7 1 (Rl | 2t | 0.0 cezp |3-rm0f | /F2s
/- 2 (RN | 204 /0.0
GszS 3 e 2. A (0.0
Average 6:‘) <) @
L >/ 1 x4 22 4 0.0 lﬂ'—T) I 3 -rer l/"VS'O ]
2 /8. & K2 2 28
Cusrs 3 2. | oas /0.0
Average @ Z? )
L3 1 |5  |o22:5 | oo ks> | 3epeor | /250 |
2 /2 Y 225 0./
Gases 3 (2.5 2 /0.2
Average Q,; </ m
1 ] | l |
2
s °
Average
1 ] | |
2
3
Average
| 1 |
2
3
Average
| 1 B
2
3
Average
| 1
2
3
Average
[ 1
2
3
Average
[ 1 |
2 @
3
Average
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AIRTECH ENVIRONMENTAL SERVICES INC.
Impinger Weights Data Sheet

PROJECT NO. /457 4 [Page | , fof| s |
Client S (Ooq /amElJA'
Plant e ,,J Ao ol
Location CA~
Date 3-l-0/ |unit | cas
Operator el
Run No. /
Method No. </ Train iD A&-3
Tare with Tare without
Contents Final (g) Contents (g) Contents (g) Total (g) Notes
impinger No. 1 DT N, 0O 2. o &Y. 0 co
fimpinger No. 2 ST KO 224 2 &% 0 &5.2
Impinger No. 3 ST f:‘O 206, 2 &ol 8 o 4 230.7
Impinger No. 4 S Ged P2 0 Pov? . 3
Impinger No. §
Impinger No. 6
Impinger No. 7
Additional Rinse
Net Weight (g} 2P0
Run No. o7
Method No. </ Bucket No. AL 20
Tare with Tare without
Contents Final (g) Contents (g) Contents (g) Total (g) Notes
impinger No. 1 DI No ?R22 & Sc. b p2c
Impinger No. 2 QT ;40 224 - PR3
impinger No. 3 2T ,:(0 bro. 8 94-1% o850 R54.2
Impinger No. 4 hYY C;/ P57 PI3R.O /2.2 2
Impinger No. 5
Impinger No. 6
|impinger No. 7
|Additional Rinse
Net Weight (g)
Run No. K4
[Method No. </ Bucket No. AE-3
Tare with Tare without
Contents Final {g) Contents (g) Contents (g) Total (g) Notes
Impinger No. 1 dT A O G428 3859 2272
Impinger No. 2 Vv XZO 4209 GrE & 297
Impinger No. 3 ST /%;:O Yov. o Lol P Vi 234/
Jimpinger No. 4 < Gl PR35 &2 7 v/
Impinger No. §
Impinger No. 6
Impinger No. 7
Additional Rinse
Net Weight (g) 2752

SOLVAY2016_6_002580




‘08 'sjnoxoous ‘siabuidw mm.qu L qu

syun [ ] pajasoeiq 1251109 QS&

Ty
T Vi I ) L -
[&ZX D oL
AT A 2720 N e =k A A LA A N R T E IR S PR,
L N W2/ N 2 R R R LA = - i e AN T R BT R et
AN R NN AR TN RN SIRPTRE.
e L[Sl o= 0. LB gl T T
A R L N A L R = A A G ST 5
f+ 7 \\.w A,.» = L Iy rb&.\» RSV w.fﬂ.. Mﬂ\ \\.ﬁ,,,ﬁ .“\..q.;.. IO SE
T O Y [T e CaY TS [ LTI T
O &7 [ Ok [E T L )9 285 s T
727 YERE S A [T T 5 R falry) SRR
S R R A =T
R A P N P E A T, [ s e 0 | 777
NAEINEL e R P L R =Tl - AC T e A ; I
S3ION Goh | (Bu) | (g (3,) R R P T A T T R T e T
dwal | wnnoep | dway dwa] dway EOV , Eov dwa] ] [ renmug HY av com%....wl 9sianel]
Kreiixny | dung /1IN0 181U 1IN0 dway | dwoy ¥oels OWwnNjoA Bunlag |ainssaiy {
Woa Woqa [1ebuidusy|  say4 agold aldweg sen | asyuo | Apoojop odie iy
r 1 e | owrdos v awil uejg 19nQ 40 UOK9S §504D GHu)l -/ [ | @ wdl{wplD> [ Yoriy ses 1sog
abed jo finofJfuif rroy se9 GHu)l 1 | @ Twdi] Twyal] X7 50 woous wee aig
‘o % (upwbuTmog] . oo (u1) -ung 3ong fino] TV@; oy 4 uiod 1814 NEEIEECEES [ Y e LR DRV
‘A adApuesy[ T A ai ey e fonl N )+ | do3oud[ 7) T TPy IV T [ arieew
(1,22 3] ai o w A 2% J0yriadQ eqoig
0 (w) e1qg 8jzzoN 5 ' al e1zzoN J T N UW O Ty T Y J0)218d Q) 19j8
N 7 ad£} Jaui 1 4 Y al eqoid ., /)t Y _ .ozuom_oi_ a1eQg
OO0 oo JIA [B30 ] bt (O%HuY) oneIg A/ ‘ . uonesoT
+ 'R \rm:wm edllig o~ (4,) dway usiquiy A .; ST Jueld
z Y &ET|B)iulerm|— 5P & | (BRI oimsuioreg i AN I NG
[J0] 1 ] eBed | e \. ,T "ON QOHL3W T "ON NNY
TG Ty .~ i3dAL ONILSalL

198yg eirQ Bunss] [ersuso
"ONESITIAYIS TYINIWNOMIANT HOI1YIY




018 'spnoynouy ‘ssebuidwy sojouop adAy uefN
syun [ ] pajoyoesq joa.1100 210,00

N
P e A
(ZAs’ (7762 NN\N&. G 27 a7 6@y
ﬂﬂ._.
/ 15) “) "2 =7 P S OSSN ETIIC 2 TS T [T OF [ ¢ )
S ‘W ) b,v 2 n\.. __L n..; A-:A ml C.‘nu ..NU BY d >l \,\rUNu m.. ' ._H »\:..v. : Pu‘ﬂvwl ﬁn |
G P, U [ £/ [EWC| o D T8 008 S T LT 7 < |
> DY O RGN D UL R ! $7r | O
] C W7 [ 07 | T [Gee| DX e o by 5T T T oh =0
m LS L7 [Tk [E0 0 S GO R Ly 125 | 57| |
5 ) [P LEDY I CY T YT EF G2 5 T [ i1 Ve >
I N DY e DY T T EDLT I WWU ] [ S ¢ \lJ.
O | I [ 78 [ 7SCIEG T [ IO ot ) e T e Tor e
i o Sk | T P NESTIOYC] BLTTOE Fp D DT [T ST
DITED S i [ O | Fe 957 Lot IoT 0 P A e [ o s
VN T & 97 | Lk | e 2oe o [ DU 3o T T T
S9ION ;) (BHu1) (3,) (4,) (1) |LYCL O] ) [E77TD P | (omun | ewnL | juog
dwayl [wnnoep | dws) dwny dway (d,) (d,) dway E@ ey HV dv pasde|g | 0sloarl]
fempxny | dwng 1IN0 191U] 191IN0 dway dwaj ¥oels SUIN[OA Buijeg |aInssald [
Woad woa liabuidwy| Joypg aqolg ajdwueg segy | eaoyuQ | A300j8A [Jutodgury
{1200 eun doig| ¥y ie’ D] awi] Hels 19nQ 4O UONDDS SSOID (BHun| % [ | @ [wd]{uwol T 27 xo8yo yes sod
abed jo'finof [u] moy seg Gru)| ) [ @ wdl @l o0 | yosug yee eid
i e [unwburued] S ¢ T {ur) ‘ung 3ong fino] {iu] Mem aup jie yurod ysu14 a_ %2342 yea e Ml Tl DHV
PSS odAL uteal| (D7 VA arurely . fdnl s,w\\ Jrs _ dosond| 0 T PA Y al Jejey
DL () aj Jei = LNy 10je18dO 0G0Id
ﬂ,w WD % ' |(un) eig ajzzoN m_, \m.. 7 al 21ZzON TN ENS 1 yar(oy s s lojeiadQ 1018
SENST D adA] taury ] T al eqold Ty Bt ERPARE _ ‘ON «um.—o_a_ 0 / oy S e
QOLE A [B10] |- - (O*HU1) oneyg S TAR) uonesoT
Q'S | (b) 96 eouis = (d,) dwa] Juaiquy /.00 N S TAN Y e ueld
o ¥ b - f o
0OQAS %_:; 191BAA (BHu1) oujawoley TN T jualD
[ o] [ 9bed | T (O¢ Yy ONCTOHLIW ) "ON NNY
EERNEARN N NNV ‘HdAL ONILSIL

193Us eleq Bunsa] |elauag

"ONI S30IAYZS 4<h.220m_>2m HOJ LAY



010 'spnoxoouy ‘siabuidu m*b adAy :3

siun [ ] pajaxoesq joauos 5/0Q)

n
N

— -
G (€A (88#2)TGo7 X827 Koy
Qer
1 D Je | 25 [DSCTeS e o6 EoE S T [ 5l [ oD B
: L 59 11T 1S TLC e[ TST | DO FEGRE Ea EMIEER ™,
_" ,N.w 2 12 | LF [E5ClTSCl EIEDT REE| ST EMNEREE Iy
Z P2 LI (QFk [ESCIEoC | Foe DL ok o T T TR 777 0_
g [ &9 L9 |t h 15C|SST| 205 2375 & GUNCFRTT 27 S
L 9 E2 1 L [ DYT 257 COoA|TEREE P ERESY a 52
= 171 27 [ SR 5SC 1G9 [ 70023 Lo & T 125 AN
L DD T NS TETC CET s on] e R oCE L e’ EEA P
._ F O [ e TSP DGt oC | Foe|CO F 2 T T EL 0 :
! c LS [T OTTEST )| TIF[ 0T LI vl [ 3% | o =
-, t | LY | T T T nonC T T LTEY ET 9T N R
NV & GO [ESC e EoC B3 12 g1 | TG T+ T 71
SajoN HohF BHu) | (4) (3,) ) (P2 OST Gy POTBOE] (omu | (o) | et | yureg
dwaf wnnaep | dway dwaj] dwa] Eov GOV dway o @_m_::_ HY dv pesde|g |nsioAed)
Aemixny | dwng 18I0 SETIN BINO dway duay ¥oeg aWIN|OA Bumas |ainssaiyg ,\.*..
Woa Woa lsebuidw)| soy4 2qo.d ajdweg sen | 2040 | ANd0IOA uto4uin
[ O 7 [ ewy doig| Jjr/r 7 | awil uels JoNQ 10 UO1D8S $S0ID Bru| O/ @ HEa_EP%?v 2o a8yD ea ysog
abed o [ino]’ (u] moyj seg Brun]  Sr7 © [wd] [wioit? /30T woays yeoqeig
S e [(uyuiBu pog| < . S C {(u1) ‘wig 3ong lino] E\.‘\.\Ymg ayl 1 jurod Jsay | _ HoaYD yeoT D, M «H,wwﬂ,ﬁu. \ DHV
TANAT adAjuest| 2 3V R ) L [dn] ,m\,\: R _ dojoud| 2 T I T | pa V VY ar 108
, .05 al 4au : ’ 40Uy JojesadQ aqosg
“3 D% 7 [(unelqajzzoN AP Qi 81zzoN - ’ )7 R EAY T = VY ~r J 103e10dQ J9ja
TTNTD adA] 1our J a1 al 2qoid , AT EE ‘ "ON uom_oi_ ! L\ 3\\~) a1eq|
I% SIA €101 7 -- (O?HI) onesg N7 > uonesoq
414 (Byiebeansf 5% (d4,) dwa] uaiquy i L A W RV e uElg
6 8FE (B iulmem[ .5 ¢ | (BRul smswoicg ] SN N O wenn
L P el T ob%d | 07 7,y ONQOHL3W f- ‘ON N

C3 TN TN 5TV ¥ N L i3dAL ONILSAL

129yg ejeqg bunsa] |eisusg
"ON! S3JIAMIS IVLINIINNOYIANT HOI LUV



AIRTECH ENVIRONMENTAL SERVICES INC.
Oxygen and Carbon Dioxide Data Sheet

PROJECT NO. /5% I Page 1 / |0f[ / j
Citont Sl st
Plant Gotrtw Luvsr
Location Shcl
Date S-=p2-07 lUn[t I CA-~
Analyzer Type g 75
Run No. Trial No. %CO, %C0,+%0, %0, Fo Analyst Date Time
Y 1 L8 e A N2V LeaTP 3-2-0/ | 7000
2 4 P 0.7
Foa 3 L6 7 o2e2. 8 0.8
Average | /2 2.7
< 1 = EREEY e lzeTA | 3-v-or w70 ]
Z 2 R0 2. 8 y72%.4
o= 3 /2. 238 | AOE [Pt
Average &%{T 729 )
L% 1 = 223.0 FO.8 |ter? | 3-nt-or | 39S |
> 2 2R 230 o8
NOR 3 2R/ ) 0.2
Average @ 29
t . | [
2
3
Average
1
2
3
Average
' |
2
3
Average
L 1 |
2
3.
Average
L 1
2
3
Average
| 1 |
2
3
Average
1 I
2
3
Average
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PROJECTNO. 41, 4

AIRTECH ENVIRONMENTAL SERVICES INC.
Impinger Weights Data Sheet

Page !
Client TN A~y
Plant WETNACCO RS, o
Location A 1) > R0/
Date 24t Junit [ poey
Operator Lo M Lo AR T
Run No. 5 FILTERYL H CR0o09 8
Method No. MO OO |TralniD AE 2
Tare with Tare without
Ccalents Final {g) Contents (g) Contents (g) Total {g} Notes
Impinger No. 1 Pi. A O :12 AT 2. C;jc?ci . 4‘% (3
¥ 2i6.2 | 8598 .2 8.
impingar No. 3 " @93'(:) ‘“10.0 83~O] 2S5 .3
Impinger No. 4 il (=& L oo, O/ _8_8_(‘2___2_ 383
Lnpingor o § N
Impinger No. 6
Impinger No. 7
Additional Rinse i
Net Weight {g} 3 4. 00
Run No. (o fFlLIER 22 o8R096G
Method No. ALY )Y 2 |Bucket No. AENO
Tare with Tare without
Contents Final (g} Contents (g) Contents (g) Total (g) Notes
tfmpinger No. 1 RN AN 177?1:7 31,0 ' '(7:?
Impinger No. 2 K 2. AR (3C O
Impinger No. 3 i 254/, % 2i37 .5 o1, X 2«85, 0
Impinger No. 4 Sy SV Zhy. F 2372 .2 95.0] B oRM-
Impinger No. 5
impingor No. €
Impinger No. 7
Additional Rinse i
Net Weight (g) 3I70.0
Run No. 2 F(L-TE'E:ﬂ 08 230G
Method No. M A DD [BucketNo. ANE
Tare with Tare without
Contents Final (g) Contents (g) Contents (g) Total (g) Notes
mpingerNo.1 |y ) k| 2769 T \ 135.8
Impinger No. 2 L - 223> .4 éOvL ) ‘\ 120. 2
Impinger No. 3 N &1L 5 OO ‘[ ?.QFD '%Bﬁ-cl
mpingerNo.4 ||} i | 888.0 | ASg. =2 29 7
impinger No. 5
Impinger No. 6
Impinger No. 7
Additional Rinse ]

NetWelaht(g) | 3¢ & Go

SOLVAY2016_6_002585
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Solvay Minerals, Inc.
Calciner No. 4

CEM Data

Calibration Error

Project No. 1457A

Date 3/1/01
Time NOx CcO THC
(ppm) (ppm) (ppm)

Zero 0.4 -3.3 -1.4

Low 51.2 573.3 298.4

Mid NA NA 494.9

High 93.0 1329.5 849.3
6:35:48 34 -34
6:36:03 36 -3.4
6:36:18 29 34
6:36:33 3.0 -3.4
6:36:48 3.0 -34
6:37:03 1.3 -3.4
6:37:18 13 -3.4
6:37:33 0.3 -3.3
6:37:48 -0.3 -34
€:38:03 0.2 -3.3
€:38:18 411 -3.4
6:38:33 80.1 -3.3
6:38:48 87.4 -3.3
6:38:03 81.2 -3.4
6:3¢:18 95.3 -3.2
6:39:33 92.3 -3.3
6:39:48 92.9 -3.4
6:40.03 93.4 -3.4
5:40.18 831 3.4
6:40:33 2.7 -3.4
5:40.48 43.2 35.0
6:41.03 1.1 402.4
6:41:18 0.7 1004.0
6:41:33 0.3 12941
6:41:48 00 1376.4
6:42:03 2.0 1380.7
6:42:18 3.0 1374.0
6:42:33 2.3 1354.4
6:42:48 1.8 1373.4
6:43:03 0.6 1351.1
6:43:18 22 1377.5
6:43:33 2.0 1362.6
6:43:48 2.4 1345.6
6:44:03 4.8 1360.0
6:44:18 0.5 1326.7
6:44:33 0.0 1327.8
6:44:48 0.4 1327.8
6:45:03 1.2 1336.1
6:45:18 20.7 1322.0
6:45:33 53.7 1011.2
6:45:48 53.0 389.5
6:46:03 52.9 773
6:46:18 52.4 4.9
€:46:33 52.6 -1.3
£:46:48 50.5 -1.4
6:47:C3 49.6 -1.2
6:47:18 47.8 -1.3
6:47:33 50.1 -2.6
‘64748 51.8 3.2
6:48.03 51.7 -3.4
5:48:18 8.2 66.6
5:48:33 16 286.0
5:48:48 09 509.0
6:49:03 13 560.6
6:49:18 17 568.2
6:49:33 1.8 565.3
6:49:48 0.9 573.4
6:50:03 1.3 566.9
6:50:18 16 570.8
6:50:33 1.0 §76.9
6:50:48 0.3 574.2
6:51:03 -C.8 571.5
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Solvay Minerals, Inc.
Calciner No. 4

Project No. 1457A

CEM Data
Bias
Date 3/1/01
Time NOy co THC
(ppm}) (ppm) {ppm)

Zero 1.4 -33 NA
Upscale 50.1 £59.2 NA
6:53:38 23 20.5 -4.4
6:53:53 2.4 9.8 -2.7
6:54:08 1.5 -0.1 <12
6:54:23 1.1 -1.1 -1.4
6:54:38 0.7 -2.0 -1.2
6:54:53 22 -14
6:55.08 1.8 -1.3
6:55:23 12.0 -1.4
6:55:38 41.0 -1.2
6:55:53 511 -1.4
6:56:08 53.6 . -1.1
6:55:23 £C.6 -34 -1.4
6:56:38 49.3 -34 -1.3
6:56:53 49.9 3.4 -1.4
8:57.08 50.9 -3.4 -1.2
6:57:23 51.1 -3.4 1.4
6:57.38 51.3 -3.4 -13
6:57:53 51.6 -3.4 -1.4
6:58:08 294 19.2 -15
€:58:23 6.4 151.4 -1.3
6:58:38 24 386.0 -1.4
6:58:53 0.7 5C6.2 -1.3
6:59:08 2.3 551.4 -1.2
6:59:23 19 551.4 -1.4
6:59:38 2.3 559.4 -1.4
6:59:53 2.0 559.4 -1.3
7:00:08 1.3 559.7 -1.5
7:00:23 14 558.2 -1.3
7:00:38 0.9 554.9 08
7:00:53 3.5 536.2 4853
7:01:08 06 417.2 846.0
7.0%:23 0.2 300.1 847.7
7:01:38 19 139.5 843.8
7:01:53 2.3 47.4 849.0
7:02:08 21 6.0 849.0
7:02:23 1.C €7 849.4
7:02:38 0.3 -1.1 850.0
7.02:53 1.5 -1.3 849.5
7:03:08 1.4 -3.4 848.5
7:03:23 1.1 -3.3 489.5
7:03:38 0.9 -3.4 125.2
7:03:53 2.0 -3.3 623.0
7.04.08 25 -3.4 496.1
7.04:23 14 -3.4 4958
7:04:38 1.5 -3.3 495.6
7:04:53 24 -3.4 4951
7:05:08 14 3.4 495.5
7:05:23 0.38 -3.4 495.3
7:05:38 0.4 -34 495.0
7:05:53 0.8 -3.4 494.9
7:06:08 1.2 -3.4 4947
7:06:23 .6 -3.4 4952
7:06:38 04 -3.4 494 8
7:06:53 0.5 -3.4 4950
7:07.08 0.3 -3.4 4941
7:07:23 0.3 -3.4 2807
7:07:38 1.4 34 107
7:07:53 1.1 -3.4 432.2
7:08:08 0.4 -3.4 300.€
7:08:23 0.3 -3.4 298.9
7:08:38 03 3.4 208.7
7:08:53 14 -34
7:09:08 1.6 -3.4
7:09:23 2.0 -3.3
7:09:38 1.2 -34
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Solvay Minerals, Inc.
Caiciner No. 4

CEM Data Project No. 1457A
Run 1
Date 3/1/01
Time NOy co THC
(ppm) (ppm) (ppm)
Average 153 366.4 41.1
11:38.03 16.5 346.7 38.9
11:39:03 143 349.7 39.4
11:40:03 14.8 360.0 40.2
11:41:03 14.5 368.6 40.7
11:42:03 15.1 372.8 413
11:43:03 151 378.8 420
11:44:03 141 385.7 43.3
11:45:03 13.3 404.0 457
11:46:03 127 4228 47.4
11:47.03 10.7 424.1 47.9
11:48:03 1.1 4452 48.8
11:49:03 14.5 431.2 49.1
11:50:03 15.1 381.5 49.1
11:51:03 15.0 401.1 48.5
11:562:03 15.7 398.2 48.6
11:53:03 16.6 398.0 48.8
11:54:03 17.0 401.9 49.3
11:55:03 17.2 398.8 48.9
11:56:03 17.0 396.8 48.7
11:57:03 157 422.6 484
11:58:C3 151 426.9 47.9
11:59:C3 15.4 427.3 47.9
12:00:C3 153 434.8 47.2
12,01.C3 15.0 427.3 473
12:02:.03 147 426.1 46.9
12:03:03 151 417.7 46.6
12:04.C3 17.5 416.8 46.3
12:05.02 18.3 420.1 458
12:06:03 146 419.3 46.1
12:07:03 15.7 416.5 454
12:08:03 15.7 416.3 446
12:09:03 158 406.5 44.4
1210003 1581 404.8 445
12:11:03 15.8 401.6 442
12:12:03 16.9 399.6 43.7
12:13.03 156.5 396.C 43.3
12:14.03 16.0 387.7 427
12:15.03 16.1 382.6 422
12:16:03 15.0 38C.3 41.3
12:17:03 15.1 3741 40.8
12:18:03 15.7 367.2 40.3
12:19:03 15.3 368.9 39.3
12:20:03 15.1 3482 384
12:21:03 18.7 338.¢ 374
12:22:03 15.2 3295 36.1
12:23:03 4.9 3205 35.2
12:24:03 <4.9 3102 34.3
12:25.03 14.4 300.7 33.6
12:25:03 14.4 294.0 33.0
12:27:03 15.0 2943 325
12:28:03 14.6 2895 324
12:29:03 16.7 2857 31.8
12:30:03 15.7 2830 313
12:31:03 15.8 2782 30.9
12:32:03 16.6 2743 30.5
12:33.03 16.5 2722 30.2
12:34:03 16.2 287.2 30.0
12:35:03 16.3 2671 296
12:36:03 16.3 268.5 294
12:37:03 15.4 259.0 29.6
12:38:03 16.7 250.5 29.7
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Solvay Minerals, Inc. CEM Data Project No. 1457A
Calciner No. 4 Cal1
Date 3/1/01
Time NOy co THC ‘
(ppm) {ppm) (ppm)

Zero 0.7 3.3 2.2

Upscale 49.8 598.8 308.7
12:41:17 -0.7 -3.4 6.2
12:41:32 0.5 3.2 5.7
12:41:47 -0.6 33 5.6
12:42:02 0.2 -3.2 5.4
12:42:17 0.6 -33 5.0
12:42:32 0.5 33 46
12:42:47 0.1 -33 45
12:43:02 2.2 -3.3 43
12:43:17 2.9 -3.2 4.1
12:43:32 2.0 33 4.0
12:43:47 0.2 -33 3.8
12:44:02 13.5 -3.4 37
12:44:17 4238 -33 3.3
12:44:32 50.6 -3.2 3.5
12:44:47 49.0 -3.4 3.3
12:45:02 497 33 3.1
12:45:47 49.9 -3.1 3.1
12:45:32 48.5 -33 3.0
12:45:47 49.3 -3.2 2.9
12:46:02 43.2 0.8 2.7
12:46:17 11.5 755 2.4
12:46:32 2.1 337.2 2.7
12:46:47 0.7 £06.7 2.5
12:47:02 0.6 590.2 2.3
12:47:17 0.8 598.3 2.3
12:47:32 1.1 607.3 2.2
12:47:47 0.4 599.4 2.1
12:48:02 04 604.7 22
12:48:17 2.0 600.8 20
12:48.32 2.8 603.5 23
12:48:47 11 604.8 19
12:49.02 0.3 604.7 1.9
12:49:17 -0.1 604.8 166.0
12:49:32 0.2 585.6 307.5
12:49:47 -1.1 459.2 308.3
12:50:02 -1.1 190.1 308.6
12:50:17 0.6 51.4 308.5
12:50:32 -1.1 4.7 308.5
12:50:47 0.3 0.6 308.9
12:51:02 -1.1 -1.1 308.7
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Solvay Minerals, Inc.
Calciner No. 4

Project No. 1457A

CEM Data
Run 2
Date 3/1/01
Time NOy co THC
(ppm) {ppm) (ppm)
Average 17.9 331.3 35.9
13:08:07 19.0 274.4 31.1
13:09:07 19.4 268.5 30.6
13:10:07 186 270.7 30.2
13:11:.07 203 267.8 297
13:12:07 19.6 2653 29.2
13:13.07 184 258.4 291
13:14:07 18.6 259.5 28.8
13:15:07 18.2 262.0 29.2
13:16:07 19.8 268.9 297
13:17:07 18.0 276.7 30.8
12:18:07 19.9 285.9 314
13:19:07 19.5 296.5 323
13:20:07 19.0 298.8 329
13:21:07 18.7 302.6 335
13:22:07 18.8 305.4 339
13:23:07 19.7 307.4 34.1
13:24:07 187 311.0 341
13:25:07 18.6 313.5 342
13:26:07 16.8 316.1 345
13:27.07 16.6 319.3 341
13:28:07 18.8 314.9 34.4
13:29:07 17.7 315.2 347
13:30:07 16.9 312.0 347
13:31:07 16.3 314.4 346
13:32:.07 17.2 311.0 346
13:33:07 17.4 314.2 341
13:34:07 16.7 308.6 343
13:35:07 17.¢ 304.5 344
13:36:07 18.6 301.7 344
13:37.07 17.2 305.7 342
13:38:07 16.9 311.3 343
13:39:07 17.¢ 3113 345
13:40:07 16.7 313.0 34.8
13:41:07 15.7 316.1 35.1
13:42:07 16.1 325.4 36.0
13:43:07 16.2 329.7 36.5
13:44:07 16.8 335.8 374
13:45:07 15.6 343.3 37.¢
13:46:07 16.9 350.7 38.6
13:47.07 17.1 361.5 39.0
13:48:07 17.4 365.0 394
13:49:07 17.6 365.0 39.8
13:50:07 16.8 367.4 39.6
13:51:07 18.9 367.4 395
13:52:07 19.6 362.8 383
13:53:07 17.9 359.0 39.2
13:54:07 16.2 354.4 38.¢
13:55:07 . 16.7 351.4 358
13:56:07 17.5 356.9 38.0
13:57.07 17.9 376.3 387
13:58:07 17.8 386.0 38.¢
13:59:07 17.8 394.6 405
14:00:07 16.8 402.3 40.9
14:01:.07 17.2 407.6 413
14:02:07 18.5 414.8 418
14:03.07 16.1 411.6 421
14:04:07 17.8 414.8 420
14:05:07 17.€ 416.7 417
14:06:07 171 411.5 418
14:07:07 17.1 409.8 41.9
14:08:07 1€.8 387.7 416
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Solvay Minerals, [nc. CEM Data Project No. 1457A
Calciner No. 4 Cal 2
Date 3/1/01
Time NOy (ole} THC '
(ppm) {(ppm) (ppm)

Zero -0.6 -3.3 17

Upscale 50.7 604.9 279.7
14:11:48 -0.9 -3.4 5.5
14:12.03 -1.0 -3.4 54
14:12:18 -1.2 -3.2 53
14:12.33 -1.7 -3.3 47
14:12:48 -1.1 -3.3 48
14:13.03 -1.1 -3.2 43
14:13:18 21.5 -3.3 42
14:13:33 516 -3.4 3.9
14:13:48 56.8 -3.1 3.8
14:14:.03 58.3 -3.4 35
141418 53.4 -3.2 36
14:14:33 49.8 -3.3 3.3
14:14:48 48.5 -3.3 3.3
14:15.03 49.5 -3.3 29
14:15.18 491 -3.2 2.8
14:15.33 49.8 -3.3 27
14:15:48 50.8 -3.3 27
14:16:03 50.7 -3.4 25
14:16:18 50.5 -3.4 2.3
14:16:33 50.8 -3.4 24
14:16:48 49.8 -3.3 21
14:17:03 3886 5.6 2.3
14:17:18 9.5 141.5 1.8
14:17:33 2.8 384.6 2.0
14:17:48 23 565.3 17
14:18.03 1.4 607.8 1.7
14:18:18 1.0 630.3 1.9
14:18:33 1.4 628.7 1.5
14:18.48 -1.6 631.1 1.5
14:19:03 -0.8 624.9 16
14:19:18 -21 631.1 26.7
14:19:33 0.9 606.4 110.5
14:19:48 8.3 589.9 103.9
14:20:03 10.1 564.3 105.1
1420118 9.1 547.6 70.9
14:20:33 7.8 552.6 423
14:20:48 5.1 571.8 29.6
14:21:03 2.7 5§93.8 25.7
14:21:18 2.9 606.1 245
14:21:33 1.7 611.8 35.1
14:21:48 1.1 608.1 2744
14:22.03 -0.1 553.9 277.7
14:22:18 -0.6 317.7 279.7
14:22:33 -C.5 111.3 279.7 >
14:22:48 -0.5 15.5 279.5
14:23:03 -G.8 1.5 279.8
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Solvay Minerals, Inc.
Calciner No. 4

Project No. 1457A

CEM Data
Run 3
Date 311101
Time NOx co THC
(ppm) (ppm) {ppm)
Average 171 455.8 50.3
14:26:00 16.8 456.5 454
14:27.00 16.5 4481 454
14:28:00 16.0 450.0 457
14:29:00 16.2 4401 455
14:30:00 16.7 4256 455
14:31:00 16.7 423.8 457
14:32:00 17.2 430.2 46.4
14:33:00 17.5 437.4 47.2
14:34:00 16.7 4376 48.0
14:35.00 17.8 4485 48.4
14:36.00 17.0 453.9 49.0
14:37:00 16.9 4571 49.5
14:38:00 173 4554 50.1
14:39:00 18.0 4549 49.6
14:40:00 17.2 451.3 49.4
14:41:00 16.3 457.2 49.5
14:42:00 16.8 453.9 49.8
14:43:00 17.2 4637 50.8
14:44:00 17.4 4740 51.0
14:45:00 17.5 4823 51.6
14:46:00 16.8 4937 62.3
14:47.00 16.7 4955 53.0
14:48:00 17.4 504.0 543
14:49:00 17.3 501.9 54.4
14:50:00 17.2 5204 55.6
14:51:00 18.0 537.2 55.7
14:52:00 16.9 531.9 55.8
14:53:00 16.8 536.2 55.8
14:54:00 16.8 532.3 56.2
14:55:00 17.9 531.8 56.4
14:56:00 17.3 531.0 56.8
14:57:00 16.4 5357 57.2
14:58:00 16.4 5354 56.9
14:59:00 16.0 533.9 56.5
15:00:00 15.9 527.5 56.1
15:01:00 17.0 520.6 55.4
15:02:00 17.2 5141 54.5
156:03:00 16.5 5121 53.9
15:04:00 16.8 4323 52.8
15:05:00 18.3 4737 52.0
15:06:00 18.8 459.2 51.4
15:07:00 194 4543 51.0
15.08:00 16.5 452.8 50.7
15:09:00 16.3 4546 50.5
15:10:00 16.0 4457 49.8
15:11:00 16.5 4453 49.2
16:12:00 16.8 432.9 48.8
16:13:00 17.4 421.2 476
15:14:00 1741 4173 46.4
15:15:00 15.9 411.0 4586
15:16:00 17.4 407.9 456
15:17:00 18.5 408.3 45.5
15:18:00 18.0 415.9 455
15:19:00 17.9 422.4 457
15:20:00 18.6 424.2 46.2
15:21:00 18.2 426.5 46.5
156:22:00 17.7 428.1 46.7
156:23:00 18.1 426.9 46.8
15:24:00 16.9 430.0 471
15:25:00 16.8 434.2 47.7
15:26:00 16.7 443.7 48.8
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Solvay Minerals, Inc. CEM Data Project No. 1457A
Calciner No. 4 Cal3
Date 3/1/01
Time NO, co THC .
(ppm) (ppm}) (ppm)

Zero 0.5 -33 57

Upscale 49.7 576.8 270.5
158:29:10 1.4 -2.8 8.2
15:26:25 1.6 -2.1 8.9
15:26:40 1.7 -34 8.2
15:29:55 2.0 3.2 7.7
15:3C:10 17 -3.4 76
15:30:25 0.8 =33 6.9
15:30:40 1.8 33 6.8
15:30:55 34.0 -3.4 6.5
15:31:10 501 -34 6.2
15:31:25 488 -33 5.9
15:31:40 49.2 -33 54
15:31:55 50.6 -3.4 5.3
15:32:10 4¢.8 -3.4 5.0
15:32:25 48.2 -3.2 4.7
15:32:40 47.8 -3.2 291
16:32:55 3.8 =21 801
15:33:10 24.8 8.6 73.7
15:33:25 14.1 66.2 49.8
15:33:40 7.2 164.6 37.9
15:33:55 4.5 267.9 333
15:34:10 4.0 343.8 32.0
15:34:25 27 491.2 49.5
15:34:40 2.8 535.5 59.0
15:34:55 4.9 550.9 60.9
15:35:10 4.5 552.1 61.2
15:35:25 47 547.6 61.1
15:35:40 53 579.7 65.4
15:35:55 55 578.9 70.6
15:36:10 5.5 584.2 714
15:36:25 5.0 575.0 71.9
15:36:40 52 575.0 71.8
15:36:55 5.C 581.6 71.9
15:37:10 4.5 576.1 77.5
16:37:25 6.4 565.6 109.6
16:37:40 5.3 584.2 2716
15:37:55 14 4741 271.2
15:38:10 0.5 265.8 270.8
16:38:25 (] 62.0 271.0
15:38:40 €.3 11.4 270.3
15:38:55 1.0 0.0 270.6
15:39:10 (.8 -1.4 270.0
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Solvay Minerals, Inc.
Calciner No. 4

Airtech Project No. 1457A

Particulate Parameters Run1 Run 2 Run 3 Blank
Filter ID 083905 083096 083097
Filter tare weight (g) Trial 1 0.3470 0.3500 0.3496
Trial 2 0.3466 0.3504 0.3497
Average 0.3468 0.3502 0.3497
Filter final weight (g) Trial 1 0.3470 0.3534 0.3504
Trial 2 0.3470 0.3532 0.3504
Average 0.3470 0.3533 0.3504
Filter net weight, mq (g} 0.0002 0.0031 0.0007
Front 1/2 Beaker ID AW 101 AW 29 AW 37 AW 33
Sample Volume (ml) 110 105 140 150
Beaker tare weight (g) Trial 1 101.3978 113.8156 113.8796 111.9136
Trial2  101.3980 113.8154 113.8796 111.9138
Average  101.3979 113.81565 113.8796 111.9137
Beaker final weight (g) Trial 1 101.4024 113.8190 113.8830 111.9146
Trial2  101.4026 113.8194 113.8832 111.9146
Average  101.4025 113.8192 113.8831 111.9146
Blank correction factor (g) 0.0007 0.0006 0.0008
Beaker net weight, m; (g) 0.0039 0.0031 0.0027 0.0009
Back 1/2 Inorganic Beaker ID AW 13 AW 42 AW ¢ AW 21
Sample Volume (mi) 775 810 860 150
H,0 Condensate (ml) 2953 3450 3389
Sample Volume-Hz0 (ml) 479.7 465.0 521.1
Beaker tare weight (g) Trial 1 105.2882 109.5978 105.1710 104.0292
Trial2  105.2878 109.5976 105.1708 104.0292
Average 105.2880 108.5977 105.1709 104.0292
Beaker final weight (g) Trial 1 105.3016 109.6146 105.2018 104.0304
Trial 2 105.3018 109.6142 105.2014 104.0302
Average  105.3017 109.6144 105.2016 104.0303
Blank correction factor (g) 0.0035 0.0034 0.0038
Beaker net weight, m,,,,; (g) 0.0102 0.0133 0.0269 0.0011
Back 1/2 Organic Beaker ID AW 44 AW G AW 26 AW 41
Sample Velume (ml) 200 210 210 225
Beaker tare weight (g} Trial 1 112.5964 104.7708 107.4306 114.3530
Trial2 1125964 104.7706 107.4304 114.3528
Average  112.5964 104.7707 107.4305 114.3529
Beaker final weight (g) Trial 1 112.6568 104.8342 107.5840 114.3540
Trial 2 112.6564 104.8342 107.5836 114.3536
Average 112.6566 104.8342 107.5838 114.3538
Blank correction factor (g) 0.0008 0.0c08 0.0008
Beaker net weight, m,,,,, (g} 0.0594 0.0627 0.1525 0.0008
Total front half particulate (g) 0.0041 0.0062 0.0034
Total back half particulate (g) 0.0696 0.0759 0.1793
Total particulate (g) 0.0737 0.0821 0.1827
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AIRTECH ENVIRONMENTAL SERVICES INC.
Gravimetric Data Sheet

[ Page | , | of | & |.

PROJECTNO. ,«/5DA
client _ olvay AUsERILS Relative Humidity (%)
Plant Gy 7 ) Barometric (inHg) J3.920
Scale ID Sootberas Ao D Ambient Temp (°F) he
Units of Measure | Cragand
CA-+
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Welght Date / Time Average
Tare 0. 3943 /b4 1/l o394 le2/22 245 0.39L5
B(‘Nk F‘L {fE£- Tech %Z/m /S
D Clean  |LFnal b 39+ \0B8 156 \o.34t4 /AR 18s0 o. 3444
Tech 72D l /3]
033090 Notes Net Weight
Run Media / Volume Appearance ) Weight Date / Time Weight Date / Time Weight Date / Time Average
Y. : Tare |9 39%0 Wbe /25\0-3944 242 247 o. 3948
A R A " 7z 22
loht
| g4~ SEpAT | rinal loswbo |34 cgao lo.34%0 (34 ivag 0. 34%0
Tarn Tech V2774 V.22 1A
083095 3--0/ Notes Net Weight |, 0002
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
. T / 0.36
2 |6t Shpft | 3500 VA% 025 oS0y R4y 25 a2 |
Tech ya?®) 7L
o | eA-+ Brows | ena lo.3534/]3/0 0822 lo. 3532 |3 (430 0.3533
Lo, Tech Y. 204 el
0830‘?/4 3-2-p¢ S o Notes Net Weight o003/
Run Media / Volume Appearance Welght Date / Time Weight Date / Time Weight Date / Time Average
3 |&fee |5 55"/‘/ Tare_|0. 3994 ha/aa 2022 lo.3492|3/5%  bSn 0.3497
Tech a2V, Zie )
D__|CA-r Brocwn Final |p. 3604 | o LAY AT AKX 23507
St | Tech Loret ALt
08307977 3--o/ Notes Net Weight |, 000"
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
Tare
Tech
] Final
Tech
Notes Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
Tare
Tech
ID Final
Tech
Notes Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
Tare
Tech
1D Final
Tech
Notes Net Weight ]

GDS.R0.AES.2/5/98
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AIRTECH ENVIRONMENTAL SERVICES INC.
Gravimetric Data Sheet

Page | o | of |4 |
PROJECT NO. /45 74
Cliont Seloay pAastaLs Relative
Plant Crren K, UE, Barometric (inHg) 23.90
Scale ID S«)'ﬂ!:'nc 42002 Ambient Temp (°F) s
Units of Measure | (3444
Ca-4
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
Btavt|F& BT Tare Y9030 |t co30 Yol 93R\AY  Bot 149437
(‘ﬁo 7 / Tech 7 TWw
1D Blank Clan Final v 9rile /a8 (e VW46 340 435 PALRL
Tech Yd2%, Yt /3
Aw33 6«:[ =/‘Somé' Notes NetWeight |»,0009 |
Run Media / Volume Appearance Welght Date / Time Weight Date / Time Weight Date / Time Average
, |Fkr Broonrs [/ Tare Yo/ 3998 /e /39 vor. 3980|242 259 oc. 337
N, Tech 7o r)
dowﬁHCJ¥
) Dnle / ele Final o/, YOLAI4 0970 or. %6 |3/4 V27 ud (V. S8
200ml | Poobus | Teen sonse et
Adwros |3-2-04 Notes Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date ! Time Weight Date / Time Average
2 FEMT KO | Bromith /e L3 B2 St 10340 03. 8054\ 8Y 8L 3.8(55
(oASH (it Tech 70 ra2%)
1D &;JJ Final V73 §/90 |34 0835 \v3.8(94\ 34 437 73.8/52]
‘ Inls05ml ‘ Tech Al Brrl
Slanox R-R-C/ Notes Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
3 FEDT mo0 | Brovunisd /| Tere ved A4 286 1096 \403.8290 o207 D5 vod. E2%)
WwAS N : ‘/ 7‘ Tech 7T T
D vl 400 /8:/ Final 1738830\ /4l 0830 V/3.88IR|3/of /440 /3.683/
vead | Tech Y2214 £Cel,
Aw 37 S-2-0! Notes Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
Tare
Tech
1D Final
Tech
Notes Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
Tare
Tech
1D Final
Tech
Notes Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date / T ime Weight Date / Time Average
Tare
Tech
. ) Final
Tech
Notes Net Weight

GDS.R0.AES.2/5/98
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AIRTECH ENVIRONMENTAL SERVICES INC.
Gravimetric Data Sheet

age | 3 [ of |/
PROJECT No. /Y574 = b

Client | Sowvay  Mwerars Relative Humidity (%)
Plant Goea R, WY Barometric (InHg)
Scale ID SARTop WS A210P ' Ambient Temp (°F)
Units of Measure l m S
Qo
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
Bz Ivoeyponc Tare [.0292[3/,  FoS [ Mol 3 344 ~ — f04.0292
RlasK PLH; 0 Tech ' -
0/444\. ec MIP T
D BLaNK Final oo/, 03041312/ 0844 |ro¥. 03003 -ra /37 /o0¥.03a3
/SOm ] Tech A PP ;
AW stz IS Notes e Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
| Rlbstwc) . oy [ Yasaesinf S esosdds 43331 " - o5 2759
O Tech MmP 7 -
ID R ol nk Final_y05.30/4|3-13/0 745_@5.30/85'/4//0413‘/ o8.30/7
Tech - o 207A
n W 3 Wl T3S ./ Notes Net Weight
Run Media / Volume Appearance Weight Date !/ Time Weight Date / Time Weight Date / Time Average
2 B2 lwwesnic. 25 ﬁ Tare |(p3.5928]3/ Y08 [pelsidDe /32| T - [o1S i3
Tech MmJie Yo —
1D Rusidug Final_Yop 444 | sz _prvo Yot srta|3-2/ies? /t%
Tech LATD
A’ U)LtL UQ[ =G 10n ) Notes i Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
3 [RBhimsriamc | O Tare oS 1oL 3L 1t |jes. o8| 3/ [34o] = — s o4
n«z\ Tech MJ)p a2V -
2 Rudos | Finet w5200, (818 (0290 Vosaom |3-0alu38 Yos.a004)3-13/07a0 \pos.200
Tech LA,
‘w L{ % I - géa‘l Notes MA ) :::‘Vj:)ght
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
gaske | MeCh Tare [[[§3S3020,  Foo (UY3S2¥13/p 343 | — - 143544
RLavk | < Yeamn Tech MIP 7w "
ID Final /4. 356p\|3-/2 /ORYR2 V1Y 383 30 L3y ¥ 3538
Tech
A(JD"” w \= 2251 Notes Loz =2 Net Weight
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
| |Bhsrsanie| 5y Tore | WOSTCH |34/ T3 2SUHIRA 133 | — | ~—— 2Shf
J Tech np S 7 it ;
D roloA Final 2y ZasB|3-ral 047 Lra. ' 302/ 2437 ) 2WA
Tech (Y | T
RWL( %I’lwm/l &OIAI Notes 222 LTt F hto B
Run Media / Volume Appearance Weight Date / Time Weight D;tel Time :Dite I Tle Averagié
2 [Bherernc| . Tare | 9. 3708| 30 B3 1643006306 /333
'J Tech MoP Tuw 2
D N | i |ges98 | Yrdobes Yok BISY S-ra/08Y9 lip¥, e &,
Av ! * 2lo Kl i;lr::e: A‘;,:/ p :W”"“Ne{*Weigbts‘ﬂ
‘ /04 8392  3-e3/0%9 S
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AIRTECH ENVIRONMENTAL SERVICES INC.
Gravimetric Data Sheet

. PROJECT NO. /¢S A

Client
Plant [4
ScaleID  [Se@mpiws  A2l0P Amblent Temp (°F)
Units of Measure | /.2 AM S
Cae M
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
3 B'a oernic| B! Tare_Yg7. 4306 |3/ HS |J61.4304|3/ 4333 -~ —  leFHs
ol Tech MmyP o -
1D 7’\ Final Yo%, SR¥0B-r2 [/ O8YS Vo7 583 |3- 1t L7635 02. SR8
. Tech | sep STD
A’J Z‘ Vol = 2/ ) /Q‘ h%‘l Notes Net Weight
Run Media / Volume Appearance Welght Date / Time Weight Date / Time Weight Date / Time Average
Tare
Tech
D Final
Tech
Notes Net Weight
Run Media / Volume Appearance Weight Date I Time Weight Date / Time Weight Date / Time Average
Tare
Teck
1D Fina
. Tect
Notes Net Welght
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time Average
Tare
Tech
ID Final
Tech
Notes Net Weight
Run Media / Volume Appearance Welght Date / Time Weight Date / Time Welght Date / Time Averé'ge
Tare
Tech
1D Final
Tech
Notes Net Weight 5
Run Media / Volume Appearance Weight Date / Time Weight Date / Time Weight Date / Time - nA\}erage
Tare — -
Tech ) :
1D Final t
Tech
Notes
Run Media / Volume Appearance Weight Date / Time Weight Date / Time ™
Tare
Tech
. ID Final
Tech
Notes
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Post Test Meter Calibration

Average Field Sample Rate (cfm) 0.7123  |Date. .. - i A 3/16/01
Highest Field Vacuum (inches Hg) - 14.0 Client . Solvay Minerais
Critical Orifice ID: T 73 Project No. R 1457A
Orifice Flow Rate (cfm)- 1.0687 [MeterID .- : - - = M1
e e e Runds | Run2 - -Run 3
Initial Volume (ft%): S 965.10 970.46 975.8
FinalVolume (ft®) - = = 970.46 975.8 981.13
Volume Metered (ft}) ~ = - - 5.36 5.34 5.33
DGM Inlet Temperature (°F) " - 68 69 70
DGM Outlet Temperature {°F) - 66 67 67
Average DGM Temperature (°F) - 67.0 68.0 68.5
Ambient Temperature (°F) " 63 84 64
Elapsed:Time (min.). . - iois 5.0 5.0 5.0
AH (inches H,0)-: ~ - = o 0.88 0.88 0.88
Barometric Pressure (inches Hg) - 22.25 22.25 22.25
Pump Vacuum (inches Hg) 12 12 12
R 0.8284 0.8284 0.8284
4.030 4.026 4.026
4.004 3.981 3.970
T 1.0066 1.0113 1.0142
Full:Test Yd. 1.0226 1.0226 1.0226
% Difference - 1.57 1.11 0.83
- |Average Difference . : 1.17

SOLVAY2016_6_002605




Post Test Meter Calibration

Averagé Field Sample Rate (cfm) - 0.7123 Date 316/01
Highest Field Vacuum (mches Hg} 14.0 Client ' S Solvay Minerals
Critical Orifice ID . B 55 ProjectNo. ~ -~ 1457A
Orifice Flow Rate (cfm) oo 0.6070  |Meter D L M1
: Run 1 Run 2- Run3

Initial Volume (ft*) : 955.20 958.24 961.28
Final Volume (ft*) 958.24 961.28 964.31
Volume Metered (ft’) , 3.04 3.04 3.02
DGM Inlet Temperature (°F) 68 68 67
DGM Outlet Temperature {°F) 66 66 66
Average DGM Temperature (°F} 67.0 67.0 66.5
Ambient Tomperature (°F) . - - 63 63 63
Elapsed Time (min.). : 5.0 5.0 5.0
AH (inches H,0) 0.88 0.88 0.88
Barometric Pressure (inches Hg) 22.25 22.25 22.25
Pump Vacuum {inches Hg) 16 16 16
K o 0.4641 0.4641 0.4641
Ver (ft') 2.258 2.258 2.258
Vmstd (ft®) - . 2.271 2.271 2.262
Post Test Yc 0.9943 0.9943 0.9983
Full Test Yd . 1.0226 1.0226 1.0226
% Difference e 2.77 2.77 2.38

L Average Difference 2.64

SOLVAY2016_6_002606




Post Test Meter Calibration

Average Field Sample Rate (cfm) 0.7123 |Date -~ - : » 3/16/01

Highest Field Vacuum (inches Hg) 14.0 Client. . Solvay Minerals

Critical Orifice 1D -~ . =~ 40 Project No. - “ 1457A

Orifice Fiow Rate (cfm) - 0.3160 |MeterID - - - M1
- e - Run 1 Run 2 Run 3

Initial Volume (ft}) - 949.80 951.38 952.96

Final Volume. (ft’) - - e 951.38 952.96 954.54

Volume Metered (ft}) 1.58 1.58 1.58

DGM Inlet Temperature {°F) 68 68 68

DGM Outlet Temperature (°F) 67 67 66

Average DGM Temperature (°F) 67.5 67.5 67.0

Ambient Temperature (°F)- - . " 62 63 63

Elapsed:Time (min.).:=". . . 5.0 5.0 5.0

AH (inches H,0) .=~ - 0.23 0.23 0.23

Barometric Pressure (inches Hg) 22.25 22.25 22.25

Pump Vacuum (inches Hg) - 18 18 18

K R 0.2391 0.2391 0.2391

Ver (ft’)- - R 1.164 1.163 1.163

Vmstd (ft%) 1477 1177 1.178

PostTestYc =~ .~~~ . 0.9896 0.9886 0.9877

Full TestYd =~ ==~ 0 1.0226 1.0226 1.0226

% Difference™ - = . . .- 3.23 3.32 341
R T ___|Average Difference 3.32
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Airtech Environmental Services, Inc.
Nozzle Calibration Form

2/2¢/¢1
£L4ss
7. (Jod TACH
Cacliven &

Notes:

Measurements must be made to the nearest 0.001 inches.

Three different diameters should be measured.

The difference between the high and low measurement must be less than 0.004 inches.

Signed ' 7% - ) Date %é /5 )

SOLVAY2016_6_002608




TYPE S PITOT TUBE INSPECTION DATA

Date: April 12,2000 Pitot Number: 4-12-00-1
Pitot tube assembly level? yes X no
Pitot tube opening damage? yes no X

If yes explain below.

ol 0 (<10°) a2 0 (<10°)
Bl=_ 0 (<5) B2 1 (<5°)
Y= 1 © 6= 0 ° A= 0739 cm(in)
Z= ASINEy= 0.013 cm(in) Where Z is <0.32 cm (<1/8 in)
W= ASINES= 0.000 cm (in) Where W is <0.08 cm (<1/32 in)
Pa= 0.370 cm, in Pb= 0370 cm,in
P=Pa+Pb/2 = 0.370 cm,In
Dt = 0.250 cm,in P/Dt = 1.478 WhereP/Dp >1.05and <1.50

Comments: Client: Airtech Environmental

Type of Probe and Effective length: 6' pitot assembly

Cp = 0.84

SOLVAY2016_6_002609




AIRTECH ENVIRONMENTAL SERVICES INC.
Tyre § Pitot Tuhs Inspection Sheet

Pliot il !
[Opo ater XURT WLPPRECHT
Date 112012000
Parameier Mexsured Allowead
Outride Tube Diameter - Dt (Inchag) 028 NA
Sege Tc Oponing Dlstance - Pa {inchgs) 638 WA
Base To Ononing Dlstance - Fb (Inches) ¢3¢ MNA
= 2/Dt 15C 10542 1.5
FbiDe ) 1.4 i.C5te1.5C
Angia 24{% n.co 40
Angla 22" 0.08 1n
Angla B1{"} 0.50 &
Angls B1{°) 2.00 g
Opeuning to Oparing Distunce PasPb (inches; 074 N&
Angle 2 1} 0.0 HA
z (inches) L.L0O <2425
Angla W 1Y) £.00 NA
Iw (inches) e £.050 =~ 0.031
Distance fram nozzls (inchies) <76 ). . 207%
Matanze 2ot tharmocoupls (inches) 1.87 200
Clziance from gampto proks lnches) =3.00 =3.00
Noto any damage, nicks or donts to pltet tube
Docz the pltot tubo moot all of the akovs requiremonts? CIYESHNG]
13 the pitct tube free from damaga? PPESTING]

IF YES TOBOTH, ASSIGN A COEFFICIENCT OF 0.84 TO THE FITOT TUBE.

IF NO 7O EITHER, TRE PITOT TUBE MUST BE CALIBRATED.

J

s o

4/
e Vs P T
signad ﬁ/ﬁf/ //Z%/fo-"

.y
Dale _/_L_cr/g_o__
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Certificate of Analysis: E.P.A, Protecol Gas Mixture

2006 psig
_B/14/G0

Refarence Standard information:
Tvpe Compenent
GRS 31998 Nitric Qxice

NTRM 81684
Instismantation:

Nitric Oxide

Instrument/Model!Serial Mo,
!'JtL-o{eL B220:AABO400248

Analytical Methodology does 801 165G

Analytical Resulte:

Nitris Ovide

8i14:05

5
A

] ‘f.F

Certified Concentrations:

CCL3620 Orider No.
Exniration Dale
| “IJ(‘II. \lr)

dire corrachion for anaiytical inerie

CCEs00
A
CCesTat

Anaytical Principle
Fis

AYTETENORS

rn TN

™~

-+
—~

1G]

! ‘Componént’ Concentration Accuracy procedure ]
Nitric Oxjde 5005 " ppmi - 1% & I
Nitroger, Balang? .

Gt '"'_,L,..u 1 parial
procedoras usfed

Do not use oylinder below 150 psi

=

Page 1

ned in azcordance with "EFPA Traceabifty Profocc!

Ny I
(Sept. 1697} using the 588y

Vi
oy ve 2
Edpand Wittion
Appravad for-fjé;jase
s

SOLVAY2016_6_002611




Airgas

R Specialty Gases

12211 S. A ameda Strest
‘geles. CA 90053-2130
{200) 357-6891

FAX: (323) 567-3¢86

Certificate of Analysis: E.P.A. Protocol Gas Mixture

Customer: Air:ech Environmental
Cylinder No ; CC101269
Cylinder Pressure:; 2000 PSIG
Certification Date 4/17/00

Reference Standard Information:

Type Component
NTRM 81684 Nitric Oxide

Instrumentation:

Instrument/Model/Serial No.
Siemens/Ultramat 5E

Analytical Methodology does not requir

Certified Concentrations:

P.O. SG 83691
Order No. 750380-00
Expiration Date: 4/17/02
Laboratory: LOS ANGELES

Cyl. Number Concentration
CC66823 96.9 FPM

Analytical Principie
NDIR

e cofrection for analytical interferences.

. Procedure -
G
Analytical Results:
1st Component: Nitric Oxide™
1st Analysis Date: /10/CO
R 96500 ~ S 91.600 z 0.090 Conc 91.580 PPN
s g1600 Z 0000 R 96.500 Conc 91.980 PPN
z 0000 R 96.500 S 91,600 Conc 91.60 PP/
AVG: 91.980 PPN
2nd Analysis Date: 4/17/00
R 95500 S 91.000 Z 0.000 Coric 91.377 PPM
S 91000 Z 0.030 R 96.500 Conc 91377 PPM
z 0060 R 96.500 s 97.000 Core 91.377 PPM
' AVG: 91377 PPM

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay

procedures listed.

Do not use cylinder below 150 psig.

Approved for Release

SOLVAY2016_6_002612
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Altgas

BN Specialty Gases
11711 S. Alameda Street

Los A~geles, CA 90059-2130
(323) 357-6831

FAX: (323) 567-3586

CERTIFICATE OF ANALYSIS

Date : 04/10/00 Reference Number:
Customer Name: AirTech Environmental
Address: 8760 Hwy 73

Evergreen, CO. §0439-0000
c/c Airgas Norih Central

Purchase Crder #: SG 83691
Grade of Product: Certified Standard
Cylinder Number: Component Required Actual
Concentration Concentration
CC52887 Carbon Monoxide 600 PPM 590 PPM
Nitrogen Balance Balance

Uncertainty of Analytical Result :+ 2.0 %

Method of Analysis: NDIR
Expiration Date : 04/10/02
Delivery Ticket # : 750393-C0

Approval Signature \ ‘
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[yas

¥4 Specialty Gases
11711 S. Alaredz Street

ngeles, CA 90059-2130
357-6891

FAX: (323} 567-3686

CERTIFICATE OF ANALYSIS

Date : 04/10/00 Reference Number:
Custemer Name: AirTech Environmental
Address: 8760 Hwy 73

Evergreen, CO. 80439-0000
cle pirgas Nerth Central

Purchase Order #: SG 83691
Grade of Product: Certified Standard
Cylinder Number: Component Required Actual
Concentration Concentration
. CC113505 Carbon Monoxide 1300 PPM 1320 PPM
Nitrogen Balance Balance

Uncertainty of Analytical Result 1+ 2.0 %

Method of Analysis: NDIR
Expiration Date : 04/10/02
Delivery Ticket # : 750393-00

S

. Approval Signature
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Certificate of Analysis: E.P.A. Protocol Gas Mixture

CylindarNo . CCgs227
Cyhnger Fiessurg 2000 psig
Certification Dste ~ 5/15/00

Reference Standzard liformation:

Type
GMIS 09282

Component
Propans

Anstrivmentation:

Instrument/ModeliSeriai No.
Nicolel/8220/ASB3400245

Analytical Methcdaicgy doas T

Analytical Results:

ist Component:

R

L

Certified Congentrations:

=]
o
=
\
o
el
=
k.
v
)
o3
i1
4
ot}
=

23.}‘371;

Order NO.
Expiraiton Dale
Labaratory

Ccn""mraii"»
5CZ 8 ppm

Gyl Number
092028

CCE

Anal
FTiR

tical Frnciple

fo- analyticai inlerfarences

s BN

g

U

W

‘Comgpopent

i o Caoncentration Accuracy Prot.edmﬁ
! Propane 30028 ppm Vi 1% Gi
Ntrogen Balznge

Cartification performed 1 a'r‘nr\lance with “EFPA Traceabifity Frotcor! {Sap0

procsdures fisted.

Do niat wse oyiinde: below 150 p

TGOTI" singg the 58SaY

4
s

- i .F»\ ' ’- .
Approved for :Qe)é-;](—

f'
L-/
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Certificate of Analysis: E.P.A. Protocol Gas Mixture

Cylinder Na - CCB431¢ Crder No. GM 2000745
Cylinder Pressure: 20C0 psig Exriration Date 815103
Certification Daie G15/00 Laboratory: W, Chicago

Reference Standard information:

Type Conponent Cy! Number ConRCeNIration
GMIS 99284 Fropane CCg2028 028 oo

insirumeantation:

Instoument/Model/Serial No. Anaiytica! Principle
NICOISU S22 AARDELD245 FTIR
Analpics! Methodalogy doos rot recuire correction for analytical interferenses.

Analytical Results:

. - 1st Component: Prepana

0.002 z C.CO% Coni
0.002 0,030 (% T

¢.000 3 G000 . Care

e
ANG

Certified Concentrations:

T Eamponent Concentration Acturacy Brocedure
i Proganc 494 47 . ppm +io 1 5t
Nitregen Balance

Cerification performes in accordance with "EPA Traceabilty Protocol (Sept 199717 using the aseay
procaaures listed.

Do no! Lse cylindar betow 150 psig,

Page 1
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" ASGWost Chicago

Certificate of Analysis: E.P.A. Protocol Gas Mixttire

Cylinger No CCH56671 Grder No. MeeTay
Cylinder Pressure. 2000 psig Expiration Dete: 02 77/0"
Certification Date 10/27/90 taboratory: iv__(;Lgar 2

Refarence Standard information:

Type Component Cyl. Number Cencentration

SRM 1669L Propane CAL-C 0825 £87 ppim

SRM 2728 Propane CLM-0D2675 3010 pem
instrumentation: T

instrument/Model/Serial No. Aralytical Principle

Micolet/B2270/AABI400245 FTIR

Analytica Methodoiogy does nonnqmre ccrrex:t on fqr-anaiyﬁiga! iriarfeences.

Anaiytical Resulls:

R 15t C omjonent

15 Snaljas Date G075 o

R e AG0ES TS z 7B .. #a5355 pom

5 w2 > EEYRFYA A48 1RS opm

z TSR < S TTEAS S0 op

] 845923 ppm

and Analysts Date nong o

F c.o00c T 5. 0.000 'z 2.000 “Cens 0.002 pom

5 T80, 2 T80 k0050 Conz 0O ppe

Z 0.0G0 R 0.090 s 0.056 REUar
— - S - o 0G0 prwr:

Cerlified Concentrations:

Component - Coneantration “Accuracy. o Procedure’

Propane - - 1 84532  ppm -t 1% Gl

Nitiogen: . . Balance - : -

Cerification performed in accordansa with "EPA Trar‘eabm(y Frotocol (Sept, 1997)" using the gssay
precedures fisted

Do net use cylinder below 150 psig. é A AA’WIM
op

roved fo /“"‘ BEY
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Solvay Minerals, Inc.
Calciner No. 4

GC Operating Conditions

Methane Calibrations
EPA Method 18

Airtech Project No. 1457A

Gas Chomatograph
Data Acquisition

Hewlett Packard 5890 Il
Hewlett Packard Chemstation

Carrier Gas Zero Nitrogen

Carrier Flowrate (cc/min) 1.0

injection Type Syringe

Injection Volume (mi) 0.1

Injection Temperature (°C) 225

Column Type GS Alumina

Column Length (m) 50

Film Thickness (um) 0.83

Column Temperature (°C) 35.0

Detector Type FID

Detector Temperature (°C) 225

Calibration Parameters Bag 1 Bag 2 Bag 3 Bag 4 Bag 5

Barometric Pressure (in.Hg) 23.70 23.70 23.70 23.70 23.70

Ambient Temperature (°F) 72 72 72 72 72

Calibration Summary

Methane (ppm) 1,030 515 340 258 103
Peak Area # 1 173,821 84,831 50,441 34,516 13,195
Peak Area # 2 171,312 82,023 52,159 35,906 13,337
Average 172,567 83,427 51,300 35,211 13,266
%RSD 1.03 2.38 2,37 2,79 0.76

RESULTS

Methane (ppm) 1,030 515 340 258 103
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Solvay Minerals, Inc.
Calciner No. 4

Detection Limit Parameters

Methane Calibrations
EPA Method 18

Methane Bag 4

Injection 1 34,516

Injection 2 35,903

Injection 3 37,382

injection 4 34,360

injection 5 36,135

injection 6 36,670

Injection 7 37,968

Average 36,133

RESULTS

Response Factor 7.13E-03

Standard Deviation 1,356

No of Samples (n) 7

Student t value (t o75)) 2.447

Calculated Limit of Detection (ppm) 236

Methane Bag 1 Bag 2
Response 172,567 83,427
Concentration (ppm) 1,630 515

Airtech Project No. 1457A

Bag 3 Bag 4 Bag 5
51,300 35,211 13,266
340 258 103

SOLVAY2016_6_002619
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AQD #80 CA-4

3/1/2001
TEST
Run #1 Run #2 Run #3 AVERAGE
Start Time 11:37 13:10 14:32
Stop Time 12:17 13:50 15:12
Fuel Flow MSCFH 249.0 247 1 2455 247.2
Fuel Btu Value 1030 1030 1030 1030
Ore Rate TPH 255 255 255 255
Opacity 1.6 1.5 1.3 1.5
PRECIPITATOR READINGS
EP-7 TIME
FIELD 1A 11:45 13:30 14:45
PRIMARY AC VOLTAGE 270 254 251
SECONDARY VOLTAGE 49 47 48
FIELD 1B
PRIMARY AC VOLTAGE 232 247 276
SECONDARY VOLTAGE 41 43 46
FIELD 2A
PRIMARY AC VOLTAGE 374 360 376
SECONDARY VOLTAGE 45 44 46
FIELD 2B
PRIMARY AC VOLTAGE 311 315 311
SECONDARY VOLTAGE 53 54 53
FIELD 3A
PRIMARY AC VOLTAGE 350 349 347
SECONDARY VOLTAGE 55 55 55
FIELD 3B
PRIMARY AC VOLTAGE 365 359 365
SECONDARY VOLTAGE 55 55 56
FIELD 4A
PRIMARY AC VOLTAGE 399 396 394
SECONDARY VOLTAGE 55 55 55
FIELD 4B
PRIMARY AC VOLTAGE 362 357 355
SECONDARY VOLTAGE 55 55 55
FIELD 5A
PRIMARY AC VOLTAGE 366 366 364
SECONDARY VOLTAGE 55 55 55
FIELD 5B
PRIMARY AC VOLTAGE 355 358 351
SECONDARY VOLTAGE 55 56 55
FIELD 6A
PRIMARY AC VOLTAGE 375 371 372
SECONDARY VOLTAGE 55 55 55
FIELD 6B
PRIMARY AC VOLTAGE 369 366 361
SECONDARY VOLTAGE 55 56 55
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Start Time
Stop Time
Fuel Flow MSCFH
Fuel Btu Value
Ore Rate TPH
Opacity

EP-7
FIELD 1A
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 1B
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 2A
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 2B
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 3A
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 3B
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 4A
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 4B
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 5A
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 5B
PRIMARY AC VOLTAGE
SECONDARY VOLTAGE
FIELD 6A

PRIMARY AC VOLTAGE

SECONDARY VOLTAGE
FIELD6B

PRIMARY AC VOLTAGE

SECONDARY VOLTAGE

AQD #80 CA-4
PARTICULATE TESTING

3/2/01
Run #1 Run #2 Run #3 TEST
AVERAGE
8:05 10:45 12:44
9:18 11:51 13:50
251.8 258.9 255.1 255.3
1065 1065 1065 1065
255 255 255 255
7.7 2.3 1.3 3.8
PRECIPITATOR READINGS
TIME
8:35 11:30 13:15
245 252 272
45 46 51
270 228 258
45 40 44
301 299 303
38 38 38
306 308 303
52 53 52
356 355 352
56 55 55
368 372 369
55 56 55
403 400 396
56 55 55
358 361 358
55 55 55
369 . 372 368
55 55 55
353 357 359
55 55 56
374 374 372
56 55 55
362 365 371
55 55 56
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May 21, 2001

Tony Hoyt

WDEQ-Air Quality Division
250 Lincoln Street

Lander, WY 82520

RE: Compliance Stack Test Report for AQD #80

Dear Tony:

Enclosed you will find Stack Test Report No. 1457A for AQD #80
(Calciner #4). The testing was conducted on March 1 and March 2, 2001
by AIRTECH Environmental Services Inc.. The purpose of the testing
was to demonstrate compliance with the emission limits set forth in CT-
1347, which was issued February 6, 1998.

Nitrous Oxide (NOx) emissions were determined by EPA Reference
Method 7, Particulate emissions were determined by the sum of EPA
Reference Method 5 front half and Method 202 back half inorganic. EPA
Reference Method 10 was used to determine Carbon Monoxide (CO)
emissions, and Methods 25a and 18 were used to determine Total Non-
Methane Hydrocarbon (TNMHC) emissions. The TNMHC emissions are
considered to be Volatile Organic Compound (VOC) emissions.

Results of the tests are tabulated beldyv:

Permit

Pollutant Test % of Prodn Test % of

-~ Limit {or Result Emission | Feed Limit Prod’n Prod’n

) *Estimate) Limit {or : Feed Feed Limit

__PPH PPH Estimate} TPH TPH
NOx ' 20.0 12.0 60 275 255 93
Particulate 12.25 7.93 65 - 275 255 93
CO *1048 168 *16 275 255 93
TNMHC *534 17.3 *3 275 255 93

| i

* Refers to permit estimate, not permit limit.

CO and TNMHC (VOC)

emissions are not “limited”, but estimates were provided in the permit
application for CT-1347.

Solvay Mineras. :nc.

P.C. Box 1167, Green River, Wyoming 82835

o 27726510 DSOLVAY2016_6_0 0&%4

Responsibie Care*
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sowvay| MINERALS

RE: Compliance Stack Test Report for AQD #80
May 21, 2001
Page #2

As evidenced by the test results, AQD #80 is in compliance with NOx and
Particulate emission limits, as well as within the estimates for CO and
VOC emissions.

If you have any questions concerning the test results, please feel free to
contact me at (307) 872-6571.

Sincerely,

BN

Dolly A. Potter
Environmental Services Supervisor

Enclosure

cc: Dan Olson w/ enclosure
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